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PREFACE. 


For several years past there has been an increasing demand 
Yor a two-book series of Arithmetics, and various attempts to 
meet this demand have been made, but so far unsuccessfully. 

The most common device has been the selection of two books 
from a series composed of three or more books, and the presen- 
tation of the treatises, thus selected, as a complete two-book 
series. In several instances a thin little primary, with simple 
lessons for the first two or three years of school instruction, has 
been united with an advanced treatise, nearly every page of 
which presents matter too difficult for children under twelve 
years of age. In other instances the primary lessons have been 
wholly discarded, and the second and a higher book have been 
made a two-book series. 

Both of these expedients have proved unsatisfactory, for the 
obvious reason that the first book either ends too low or begins too 
high. The use of a thin primary as a first book brings the 
pupils to the second or higher book before they have the capac- 
ity or the training requisite to master such a treatise, and the 
use of a second book for a first begins the course at too high a 
point, and makes necessary several years of oral instruction, 
much of which is poor, or is given with unnecessary labor on 
the part of both teachers and pupils. The lessons in number, 
adapted to the first two years of school life,can best be given 
orally, but exclusive oral instruction in the third, fourth, and 
fifth years involves an amount of blackboard and slate work 
which is a severe tax on the eyes and nerves of little children. 

The Elementary Arithmetic aims to avoid both of these 
errors. It covers the ground of the first two books of the 
author’s three-book series, but does not present the first lessons 
so fully. It takes it for granted that pupils who have been in 
school two or three years do not need to spend months in 
learning to count, read, and write numbers from 1 to 100. 

The first sixty-two pages present a thorough drill with small 


numbers, in which the inverse processes of addition and sub- 
(iii) 
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traction, and of multiplication and division are combined. These 
first lessons embody the more important principles of what is 
known as the “Grube Method,” but they are not carried to the 
extreme of useless repetition and mechanism. 

The next sixty-two pages are devoted to the fundamental op- 
erations with larger integral numbers, and the written processes 
are more fully developed. These are followed by an elementary 
course in Fractions, common and decimal, United States Money, 
Denominate Numbers, Mensuration, and Percentage, including 
Simple Interest and Bank Discount. 

The work presents thorough drills in all elementary processes, 
with both integral and fractional numbers, and includes those 
practical applications of numbers which are most frequently used 
in business and common life. All these operations are pre- 
sented in a simple manner, and the problems are within the 
comprehension of young pupils. The work thus prepares pupils 
for the successful study of the second book (the New Complete 
Arithmetic) and, at the same time, it presents a practical Short 
Course in Arithmetic for the large number of pupils who do not 
attend school long enough to complete a higher and larger treatise. 
Many pupils leave school before they reach, in these higher 
books, such practical subjects as percentage and interest. 

The characteristics that have given the author’s Arithmetics 
wide and successful use in the schools of the country, are 
preserved in the new series. These include: 

1. A special adaptation, in matter and method, to the grade of 
pupils for which each book is designed. 

2. A practical union of oral and written exercises in a natural 
and philosophic system of instruction. 

3. A true and practical embodyment of the inductive method. 

4. The great variety and practical character of the problems, the 
number of business problems being greatly increased in the 
New Series. 

The Elementary Arithmetic is not a manual for teachers, with 
“model lessons” for their special use, but it is a drill book for 
pupils. Instruction specially designed for teachers is embodied 
in the author’s “Manual of Arithmetic,’ which is a teacher’s 
hand-book, with suggestions and directions, illustrative solutions, 
and classified problems for dictation. 


Purpus UNIveErsiry, 
Lafayette, Ind., January 3, 1883, 
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Count the balls in each row from left to right and 
from right to left. Count also the rows up and down. 
How many balls are in the lowest row? How many 
in the third row from the top? How many in the 
fifth row? How many in the seventh? } 
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To Tracners.—Make the preceding table on the blackboard, 
using circles, squares, triangles, or other simple forms, and drill 
the pupils in rapid counting, thus (pointing to the forms): One: 
one, two; two, one: one, two, three; three, two, one, etc.— each 
row being counted in two directions. Count first the horizontal 
rows, and then the vertical. The drill should be continued until 
rapidity and accuracy are secured. 


LESSON II. 


1. How many owls are 2 owls and 1 owl? How 
many owls are 1 owl and 
2 owls? 

How many are 2 and 1? 
1 and 2? 

One owl taken from 3 
owls leaves how many 
owls? 2 owls from 3 
owls? 

One from 3 leaves how many? 2 from 3? 

Make the figures one, two, and three on your slate, 
thus: 7 9 3. 


2. How many birds are three birds and 1 bird? 1 
bird and 3 birds? 2 birds 
and 2 birds? 

How many are three and 
17/1 and 3? 2 and? 

One bird from 4 birds 
leaves how many birds? 3 
birds from 4 birds? 2 birds from 4 birds? 

One from 4 leaves how many? 38 from 4? 2 from 4? 

Make the figure four on your slate, thus: Z 

Make the figure 4 four times. 


3. How many ducks are 4 ducks and 1 duck? 1 
duck and 4 ducks? 38 ducks and 2 ducks? 2 ducks 
and 3 ducks? 
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How many are 4 and 1? 1 and 4? 8 and 2? 2 
and 3? 

One duck from °5 
ducks leaves how 
many ducks? 4 ducks 
from» 5* “ducks? 2 
ducks from 5 ducks? 
3 ducks from 5 ducks? 

One from 5 leaves 
how many? 4 from 
py “2 irom “5? Sitrom 5? 

Make the figure five on your slate, thus: J 

Make the figure 5 five times. 


4, How many chicks are 5 chicks and 1 chick? 4 
chicks and 2 chicks? 
2 chicks and 4 
chicks? 3. chicks 
and 3 chicks? 

How many are 5 
and --? 1 and:5? 
4 and 2? 2 and 4? 
3 and 3? 

One chick from 6 
chicks leaves how 
many’? 5. chicks 
from 6 chicks? 2 chicks from 6 chicks? 4 chicks from 
6 chicks? 8 chicks from 6 chicks? 

One from 6 leaves how many? 5 from 6? 2 from 6? 
4 from 6? 3 from 6? 

Make the figure six on your slate, thus: 6 

Make the figure 6 six times. 


5. How many men are 6 men and 1 man? 5 men 
and 2 men? 2 men and 5 men? 4 men and 8 men? 


3 men and 4 men? noe 
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How many are 6 and 1? 5 and 2? 2 and 5? 
4 and 3? 3 and 4? 

One man from 7 men leaves how many? 2 men 
from 7 men? 5 men 
from 7 men? 3 men 
from 7 men? 4 men 
from 7 men? 

One from 7 leaves 
how many? 6 from 
ia. ds from: 7?) 
from 7? 3 from 7? 
4 from 7? 6 from 7? 5 Seas 7? 3 from 7? 

Make the figure seven on your slate, thus: 7. 

Make the figure 7 seven times. 


6. How many cups are 7 cups and 1 cup? 6 cups 
and 2 cups? 2 eups and 6 cups? 3 cups and 5 cups? 
5 cups and 3 cups? 4 cups and 4 cups? 

How many are 7 and 1? 6 and 2? 2 and 6? 3 
and 5? 5 and 3? 4 and 4? 


One cup from 8 cups leaves how many? 2 cups 
from 8 cups? 6 cups from 8 cups? 3 cups from 8 
cups? 5 cups from 8 cups? 4 cups from 8 cups? 

One from 8 leaves how many? 2 from 8? 6 from 8? 
3 from 8? 5 from 8? 4 from 8? 

Make the figure eight on your slate, thus: & 

Make the figure 8 eight times. 


7. How many are 8 frogs and 1 frog? 1 frog and 8 
frogs? 7 frogs and 2 frogs? 2 frogs and 7 frogs? 6 
frogs and 3 frogs? 3 frogs and 6 frogs? 5 frogs and 4 
frogs? 4 frogs and 5 frogs? 


NUMBERS. 11 


How many are 8 and 1? 1 and 8? 7 and 2? 2 
and 7? 6 and 3? 38 and 6? 5 and 4? 4 and 5? 

One frog from 9 frogs leaves how many frogs? 2 
frogs from 9 frogs? 7 frogs from 9 frogs? 3 frogs from 
9 frogs? 6 frogs from 9 frogs? 4 frogs from 9 frogs? 
5 frogs from 9 frogs? 


One from 9 leaves how many? 2 from 9? 7 from 
9? 3 from 9? 6 from 9? 4 from 9? 5 from 9? 

Make the figure nine on your slate, thus: G. 

Make the figure 9 nine times. 


8. How many books are 9 books and 1 book? 8 
books and 2 books? 7 books and 8 books? 6 books 
and 4 books? 5 books and 5 books? 

How many are 9 and 1? 8 and 
2? 7 and 8? 6and 4? 5 and 5? 

One book from 10 books leaves 
how many? 2 books from 10 books? 
3 books from 10 books? 4 books 
from 10 books? 5 books from 10 
books? 6 books from 10 books? 

One from 10 leaves how many? 2 from 10? 3 from 
10? 4 from 10? 5 from 10? 6 from 10? 

Make the figures that stand for ten, thus: 72. 

Make the figures standing for 10 ten times. 


The figure 0 is called naught or cipher.. It denotes 
the absence of number. oN 


rates 
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How many are: 


1 and 2? 2 and 1? 1 from 3? 2 from 3? 


Wand 37 So and i+ 1 from 4? 3 from 4? 
2 and 2? ——— 2 from 42 —— 
1 and 4? 4 and 1? 1 from 5? 4 from 5? 
2 and 3? 3 and 2? 2 from 5? 3 from 5? 
1 and 5:7 and iar i from 6? 5 from 67 
2 -and Ave 40and 2 2 from 6? 4 from 6? 
3 and 32?) ————— 3 from 6? 

land .62 6 and) 1? 1 from 7? ‘6 from 77? 
OAPI UE teaches VA rs 2 srou ff 2? “Sairem 1 
8 and 42 4 and 38? 3 from 7? 4 from 77 
land: (a moran. bc 1 from 8? 7 from 8? 
2 and 6? 6 and 2? 2 from 8? 6 from 8? 
Sfandeo .  oOnand ot 3 from 8? 5 from 8? 
4 and 4? ———— 4 from 8? ——— 
1 and 8? 8 and 1? 1 from 9? 8 from 9? 
DP atlanta he BIN ce 2 from 9? 7 from 9? 


3 and 6? 6 and 3? 3 from 9? 6 from 9? 
4 andeo pane ang. oe 4 from 9? 5 from 9? 


To TracHEers.—Pupils may be easily taught to give the analysis 
and synthesis of each of the nine digits, as above, and also the 
number 10, without questions, thus: 


3 is 1 and 2, or 2 and 1: 3 less 1 is 2; 3 less 2 is 1. 


LESSON III. 


1, How many books are 10 books and 1 book? 10 
books and 2 books? 10 books and 3 books? 10 books 
and 4 books? 10 books and 5 bocks? 

2. How many are 10 and 1? 10 and 2? 10 and 3? 
10 and 4? 10 and 5? 

3. How many must be added to 10 to make 11? 
To make 12? 13? 14? 15? 
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4. One taken from 11 leaves how many? 2 from 12? 
3 from 13? 4 from 14? 5 from 15? 

5. How many are 10 and 2? 10 and 5? 10 and 3? 
10 and 4? 10 and 1? 

6. Make on your slate 11, 12, 13, 14, 15. 


Eleven. Twelve. Thirteen. Fourteen. Fifteen. 


iG 12. 13. 14. 15. 


7. How many books are 10 books and 6 books? 10 
books and 7 books? 10 books and 8 books? 10 books 
and 9 books? 10 books and 10 books? 

8. How many are 10 and 6? 10 and 7? 10 and 8? 
10 and 9? 10 and 10? 

9. How many must be added to 10 to make 16? 
To make 17? 18? 19? 20? 


Sixteen. Seventeen. Eighteen. Nineteen. Twenty. 


16. We 18. 19. 20. 


10. Six taken from 16 leaves how many? 7 from 17? 
8 from 18? 9 from 19? 10 from 20? 

11. How many are 10 and 7? 10 and 5? 10 and 4? 
10 and 8? 10 and 8? 10 and 9? 10 and 6? 

12. Three from 13 leaves how many? 5 from 15? 
7 from 17? 9 from 19? 8 from 18? 6 from 16? 

13. Make on your slate 16, 17, 18, 19, 20. 

14. Copy on slate and read: 11, 18, 15, 17, 19, 18, 16, 
20; 14,12, 10, 
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LESSON IV. 


1. How many balls on each wire of the numeral 
frame? How many wires has it? 

2. How many balls on the 
two upper wires? How many 
balls on these two wires and 
two balls on the third wire 
counted together? 

3. How many balls are 20 
balls and 3 balls? 20 balls 
and 4 balls? 20 balls and 5 
balls? 20 balls and 6 balls? 
20 balls and 7 balls? 20 balls 
and 8 balls? 20 balls and 9 
balls? 20 balls and 10 balls? 

4. How many are 20 and 1? 
20 and 3? 20 and 5? 20 and 
7? 20and 9? 20 and 2? 20 
and 4? 20and 6? 20 and 8? 

5. Copy on your slate and read: 20, 21, 22, 23, 24, 
25, 26, 27, 28, 29, 30. 

6. How many balls on the three lower wires counted 
together? How many balls on four wires? On five 
wires? On 7 wires? On 8 wires? On 6 wires? On 
9 wires? On 10 wires? 

7. How many balls are 30 balls and 10 balls? 40 
balls and 10 balls? 50 balls and 10 balls? 60 balls 
and 10 balls? 70 balls and 10 balls? 80 balls and 10 
balls? 90 balls and 10 balls? 

8. How many ones in 2 tens? In 3 tens? 4 tens? 
5 tens? 6 tens? 7 tens? 8 tens? 9 tens? 10 tens? 

9. How many tens in twenty? In thirty? Forty? 
Fifty? Sixty? Seventy? Eighty? Ninety? Qne 
hundred ? 
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10. Count from 50 to 60; from 60 to 70. 

11. Count from 80 to 90; from 90 to 100. 

12. Count from ten to one hundred: by tens, thus: 
Ten, twenty, thirty, forty, fifty, etc. 


Copy on slate and read the following numbers: 

13. 14. 15. 16. 17. 18. 19. 20. 
10, 9=d0 2 90%, 48 47 56 1 eee6 
20 60 100 44 48 72 88 76 
30 70 41 45 49 93 99 86 
40 80 42 46 65 39 50 96 


LESSON V. 


When a number is expressed by two figures, the 
right-hand figure denotes ones or units, and the left- 
hand figure denotes tens. 

Thus, in 34 the 3 denotes tens and the 4 units. 


1, Which figure in 36 denotes units? Which figure 
denotes tens? 


2. How many tens and how many units are there in 
64? In 63? 75? 87? 49? 93? 56? 77? 66? 78? 


Express in figures the following numbers: 


3. 4, 5. 6. 
Twelve. Forty-two. Sixty-six. Thirty-nine. 
Highteen. Forty-six. Seventy-seven. Forty-nine. 


Fifteen. Sixty-three. Highty-eight. Sixty-nine. 
Thirty. Sixty-nine. Forty-four. Twenty-one. 
Forty. Seventy-two. Fifty-five. Eighty-seven. 
Seventy. Seventy-four. Ninety-nine. Ninety-seven. 


7. How many balls on one numeral frame? 
8. How many balls on two numeral frames counted 
together? On three numeral frames? 
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9. How many balls on 4 numeral frames? On 5 
frames? On 6 frames? 

10. How many balls on 7 frames? On 8 frames? 
On 9 frames? On 10 frames? 


Copy on slate and read the following numbers: 


11. 12. 13. 14. 15, 
100 400 700 200 300 
200 500 800 400 500 
300 600 900 600 700 
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LESSON VI. 
ORAL EXERCISES. 


1, There are three birds on a tree, and two birds on 
another tree: how many birds on both trees? How 
many are 3 birds and 2 birds? 2 birds and 3 birds? 
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2. There are six birds on 
a limb: if two birds fly 
away, how many birds will 
be left? 2 birds from 6 
birds leave how many? 

3. Mary has written 7 words: if she write 2 words 
more, how many words will she have written? 

4. If Mary write 7 words on her slate, and then 
erase 2 of them, how many words will be left? 

5. How many birds are 5 birds and 2 birds? 8 birds 
and 2 birds? 7 birds and 2 birds? 9 birds and 2 
birds? 10 birds and 2 birds? 

6. How many words are 8 words less 2 words? 7 
words less 2 words? 10 words less 2 words? 11 words 
less 2 words? 12 words less 2 words? 


To TracHers.—Children should not be taught the analysis of 
these problems. They should add or subtract and give the result. 


How many are: How many are: 


1 and 1? 2 less 1? Leand.2-? 3 less 2? 
2 and 1? 3 less 1? 2 and 2? 4 less 2? 
38 and 1? 4 less 1? 3 and 2? 5 less 2? 
4 and 1? 5 less 1? 4 and 2? 6 less 2? 
5 and 1? 6 less 1? 5 and 2? 7 less 2? 
Grandidar 7 less 1? 6 and 2? 8 less 2? 
Tend Le 8 less 1? 7 and 2? 9 less. 27 
8 and 1? 9 less 1? 8 and 2? 10 less 2? 
9and1? 10 less 1? 9 and 2? 11 less 2? 
1Orand.1%. 11) less 17 10 and 2? 12 less 2? 


Notr.—The tables may be recited thus: 1 and 1 are 2; 2 less 
1is 1. 2 and 1 are 3;.3 less 1 is 2, ete. 


7%. How many balls are 7 balls and 2 balls? 17 
27 balls and 2 balls? 37 balls 


balls and 2 balls? 


and 2 balls? 47 balls and 2 balls? 57 balls and 2 


balls ? 
Ww. 


E. A.—2. 
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8. How many are 6 and 2? 16 and 2? 26 and 2? 
46 and 2? 66 and 2? 86 and 2? 96 and 2? 

9. How many is 8 less 2? 18 less 2? 28 less 2? 
48 less 2? 68 less 2? 88 less 2? 98 less 2? 

10. How many are 8 and 2? 10 less 2? 18 and 2? 
20 less 2? 28 and 2? 30 less 2? 48 and 2? 

11. How many are 9 and 2? 11 less 2? 29 and 2? 
31 less 2? 49 and 2? 51 less 2? 69 and 2? 


WRITTEN EXERCISES. 


. 2 2 2 1 2 yf 

1, Add i 9 8 6 oi 
2. From 9 Tt 10 10 8 fe 
a ae a ee 

2 2 2 2 2 2, 

3. Add i ye 16 26 36. 38 29 


JR eRe eee eee 
Imran nnnnnnnnnnw & 
Jr rmonwnnnwnnwnnwnnnnnnnsn 


Add 


ee 
re od So I 

_ 
lod HBR HNN NEN HD S 
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Copy on slate and read the following numbers: 
11. 
101 
102 
103 
104 
105 


12. 
106 
107 
108 
109 
110 


13. 
201 
202 
203 


204 


205 


14. 
206 
207 
208 
209 
210 


LESSON VII. 


ORAL EXERCISES. 


1. A boy has 5 oranges in his hat 
and 3 in his hands: how many oranges 
has he? 

2. A boy bought 12 oranges, and 
gave 3 of them away: how many 
oranges had he left? 

38. How many plums are 6 plums 
and 3 plums? 7 plums and 3 plums? 


4. How many plums are 9 plums less 3 plums? 10 
plums less 3 plums? 


How many are: 


1 and 3? 
2 and 37 
3 and 3? 
4 and 3? 
5 and 38? 
6 and 3? 
7 and 3? 
8 and 3? 
9 and 3? 
10 and 3? 


4 less 3? 
5 less 3? 
6 less 3? 
7 less 3? 
8 less 3? 
9 less 3? 
10 less 3? 
11 less 3? 
12 less 3? 
13 less 3? 


Read and complete: 


ae 
re a 
Bed Se 
4-- Ses 
Bel Se 
ae 
ete Bree 
84+8== 
ea ge 
10 e a 


11 plums less 3 plums? ~ 


4—3= 
6—3=> 
6—3=> 
7—3= 
8—3= 
9—3= 
10—3= 
11 —3=> 
12—3= 
13—3 => 


Notr.—The teacher should make these tables on the board, 
and, after teaching the signs +, —, and =, drill the pupils 
until they can read and complete with rapidity. 
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5. How many are 6 and 3? 9 less 3? 10 less 3? 
13 less 3? 12 less 3? 11 less 3? 

6. How many are 7 and 3? 10 less 3? 9 and 
3? 12 less 3? 8 and 3? 11 less 3? 10 and 3? 13 
less 3? 11 and 3? 14 less 3? 

7. How many pens are 6 pens and 3 pens? 16 pens 
and 3 pens? 26 pens and 3 pens? 46 pens and 3 
pens? 66 pens and 3 pens? 86 pens and 3 pens? 
96 pens and 38 pens? 

8. How many are 7 and 3? 17 and 3? 27 and 3? 
47 and 3? 57 and 3? 67 and 3? 87 and 38? 

9. How many is 10 less 3? 30 less 3? 40 less 3? 
60 less 3? 50 less 3? 80 less 3? 90 less 3? 

10. How many are 5 and 3? 8 less 3? 15 and 3? 
18 less 3? 35 and 3? 38 less 3? 

11. How many are 8 and 3? 11 less 3? 18 and 3? 
21 less 3? 28 and 3? 31 less 3? 48 and 3? 51 less’ 
3? 68 and 3? 71 less 3? 

12. How many are 9 and 3? 12 less 3? 29 and 3? 
32 less 3? 49 and 3? 52 less 3? 69 and 3? 72 less 
3? 89 and 3? 92 less 3? 


WRITTEN EXERCISES. 


3 3 3 5 3 
leAdd “8 Se 
2. From 11 abe, 15 16 18 

Take eos m3 es = = 

13 23 Soe 23 Bey 
3. Add 18 28. A8- 37 57 
4. From 21 31 SL 40 60 

Sy 


Take 3 3 3 = 


bo 
a 
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5. 6. 7. 8. 9. 10. 

3 3 3 3 3 3 

3 3 3 3 3 2 

3 3 3 1 3 2 

3 3 3 1 2 1 

3 3 3 3 2 1 

3 3 3 1 3 2 

3 3 3 3 2 3 

3 3 3 1 3 3 

3 3 3 3 3 2 

3 3 3 £ 2 1 

.38 3 3 L 2 i 

3 3 3 1 3 2 

Add 3 2 1 3 3 1 
Copy on slate and read the following numbers: 

ae 12. 13. 14. 15. 16. 

110 115 212 dll 412 208 

1G a 116 214 315 405 305 

112 ty 216 317 415 404 

113 118 218 313 406 606 

114 119 215 319 416 707 

LESSON VIII. 


ORAL EXERCISES. 


1, A farmer has 7 sheep in one field and 4 sheep in 
another: how many _ sheep 
are in both fields? 

2, A farmer has 13 hogs, 
and sells 4 of them: how 
many hogs has he left? 

3. There are 8 pigs in one 
pen and 4 pigs in another 
pen: how many pigs are there in both of the pens? 
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4, There are 14 pupils in a class: if 4 of them leave 
the class, how many pupils will remain? 

5. How many pears are 7 pears and 4 pears? 9 
pears and 4 pears? 10 pears and 4 pears? 8 pears 
and 4 pears? 6 pears and 4 pears? 

6. How many lines are 11 lines less 4 lines? 12 
lines less 4 lines? 10 lines less 4 lines? 18 lines less 
4 lines? 14 lines less 4 lines? 

7. How many are 7 and 4? 11 less 4? 9 and 4? 
13 less 4? 8 and 4? 12 less 4? 10 and 4? 14 less 
4? 6 and 4? 10 less 4? 

8. How many are 11 less 4? 13 less 4? 12 less 4? 
9 less 4? 14 less 4? 10 less 4? 


How many are: Read and complete: 

1 and 4? 5 less 4? 14{4= 5—4=> 
2 and 4? 6 less 4? 2+4= 6—4=— 
38 and 4? 7 less 4? o-- 4 == 7—4= 
4 and 4? 8 less 4? 41+4=— 8—4=> 
5 and 4? 9 less 4? §+4= 9—4=— 
6 and 4? 10 less 4? 6+4— 10 —4= 
7 and 4? 11 less 4? 7+4= 11—4= 
8 and 4? 12 less 4? 8+4= 12—4= 
9 and 4? 13 less 4? 9+4=— 13—4= 
10 and 4? 14 less 4? 10+4= 14—4= 


9. How many dimes are 6 dimes and 4 dimes? 16 
dimes and 4 dimes? 36 dimes and 4 dimes? 56 dimes 
and 4 dimes? 46 dimes and 4 dimes? 66 dimes and 
4 dimes? 

10. How many are 7 and 4? 17 and 4? 87 and 
4? 57 and 4? 27 and 4? 47 and 4? 67 and 4? 
87 and 4? 

11. How many are 9 and 4? 19 and 4? 39 and 4? 
29 and 4? 49 and 4? 59 and 4? 69 and 4? 89 
and 4? 


ie mesa =e 


ADDITION AND SUBTRACTION. 23 


12. How many are 8 and 4? 18 and 4? 48 and 4? 
88 and 4? 28 and 4? 58 and 4? 68 and 4? 88 
and 4? 98 and 4? 78 and 4? 

13. How many is 12 less 4? 22 less 4? 382 less 4? 
52 less 4? 42 less 4? 62 less 4? 72 less 4? 

14. How many is 13 less 4? 383 less 4? 48 less 4? 
63 less 4? 73 less 4? 53 less 4? 83 less 4? 

15. How many are 16 and 4? 20 less 4? 46 and 4? 
50 less 4? 27 and 4? 31 less 4? 77 and 4? 81 less 
4? 58 and 4? 62 less 4? 68 and 4? 72 less 4? 


WRITTEN EXERCISES. 


: 4 4 4 4 4 
a 8 8 ig oe 
. From |i 13 15 16 19 
es a ee eee 
24 14 14 14 84 

Bea) orem Ste ales) © 0) eae zo 
_ 4 From 46 56 58 75 66 
Dee mpeecidret © 1d, Vepisiv 8 da 0? 9-84 

5. 6. ds 8, 9. 10. 

4 4 4 4 3 4 

4 4 4 4 4 3 

4 4 4 2 3 2 

4 4 4 1 3 4 

4 4 4 3 4 1 

4 4 4 4 3 4 

4 4 4 2 4 4 

4 4 4 3 4 4 

4 4 4 4 4 3 

4 4 4 1 3 a 

hia 4 Aen | 4 


24 WHITE’S ELEMENTARY ARITHMETIC. 


Copy on slate and read the following numbers: 


11. 12. 13. 14. 15. 16. 
100 101 600 606 111 425 
200 202 ( 707 222 625 
300 303 800 808 ists) 825 
400 404 900 909 444 725 
500 505 222 isis) 555 925 
600 306 300 409 675 874 
LESSON IX. 


ORAL EXERCISES. 


1. A boy has 4 nuts in one hand 
and 5 nuts in’ the other: how many 
nuts in both his hands? 

2. Harry had 12 nuts, and gave 5 
of them to Mary: how many nuts 
had he left? 

8. There are 9 cows in one past- 
ure and 5 cows in another; how 
many cows in both pastures? 

ow 4. How many are 9 cows less 5 
cows? 12 cows less 5 cows? 10 cows less 5 cows? 

5. How many are 6 and 5? 4 and 5? 7 and 5? 8 
and 5? 9 and 5? 10 and 5? 

6. How many is 6 less 5? 8 less 5? 10 less 5? 12 
less 5? 14 less 5? 

7. How many is 7 less 5? 9 less 5? 11 less 5? 18 
less 5? 15 less 5? 

8. How many are 8 and 5? 13 less 5? 10 and 5? 
15 less 5? 7 and 5? 12 less 5? 9 and 5? 14 
less 5? 


9. How many are 11 less 5? 16 less 5? 18 less 5? - 


20 lessa5? 17 less 5? 18 less 5? 12 less 5? 


EO 


Ee 


ADDITION AND SUBTRACTION. 


How many are: 


Read and complete: 


25 


1 and 5? 6 less 5? 1-5 = 6—5 = 
2 and 5? 7 less 5? 2+5= 7—5= 
3 and 5? 8 less 5? 3$+56= 8—b= 
4 and 5? 9 less 5? 4+5= 9—5 = 
5 and 5? = 10 less 5? 5+5= 10—5 = 
Grand 67? — 11) less5i? 6+5= jl j= 
1. and or —.12-less:5,? 71+5= 12—5= 
opandea:t. I less 5? 8 5 = 13—5= 
9and 5? 14 less 5? 9+5= 14—5 = 
10 and 5? 15 less 5? 10+5= 15—5 = 
10. How many cents are 6 cents and 5 cents? 16 


cents and 5 cents? 36 cents and 5 cents? 


56 cents 


and 5 cents? 76 cents and 5 cents? 


11. How 


many are 11 cents less 5 cents? 21 cents 


less 5 cents? 41 cents less 5 cents? 61 cents less 5 


cents? 81 
12. How 
67 and 5? 
13. How 
45 and 5? 
14. How 
68 and 5? 
15. How 
29 and 5? 
16. How 
42 less 5? 
17. How 
63 less 5? 
18. How 
54 less 5? 
19. How 
61 less 5? 
20. How 
50 less 5? 


cents less 5 cents? 

many are 7 and 5? 27 and 5? 47 and 5? 
87 and 5? 77 and 5? 

many are 5 and 5? 15 and 5? 25 and 5? 
65 and 5? 85 and 5? 75 and 5? 

many are 8 and 5? 28 and 5? 48 and 5? 
88 and 5? 58 and 5? 

many are 9 and 5? 19 and 5? 39 and 5? 
49 and 5? 69 and 5? 59 and 5? 

many is 12 less 5? 22 less 5? 32 less 5? 
52 less 5? 62 less 5? 72 less 5? 

many is 13 less 5? 33 less 5? 58 less 5? 
83 less 5? 78 less 5? 

many is 14 less 5? 24 less 5? 34 less 5? 
44 less 5? 64 less 5? 

many is 11 less 5? 21 less 5? 41 less 5? 
51 less 5? 381 less 5? 71 less 5? 

many is 20 less 5? 40 less 5? 60 less 5? 
70 less 5? 80 less 5? 


26 


Add 


Add 


From 
Take 
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JO CLOT HOTT TOT TT OT TO 


WRITTEN EXERCISES. 


[| Or Or OT Or Or Sr OL OV Gr St Or Or Gr 
JOU ROTH OR oo oR sal 


Copy and read the following numbers: 


26. 
122 
217 
118 
216 
415 
518 


27. 
223 
227 
228 
229 
226 
225 


28. 


234 
239 
236 
235 
237 
238 


IN DWaANNaANANANN DY ON a 


JM wmrnwmnwacw»w unre waa 


ee | 


246 
248 


247 
249 


|O eR wR wR WR OP OR OP 


JDA ND WRONDHN OH ARWHR © 


Ras 


or ew 
a oN 


| 


) ile 
ee ew ee ee ee ee oo ee eee 


a 
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LESSON X. 
ORAL EXERCISES. 


1. Frank caught 8 trout, and 
James 6 trout: how many trout 
did both catch? 

2. A boy caught 18 fishes, and 
gave 6 of them to a poor boy: 
how many fishes had he left? 

3. Charles gave 9 cents for 
pencils and 6 cents for paper: 
how many cents did he spend? 

4. A boy wrote 15 words on 
his slate, and then erased 6 of 
them: how many words were left on his slate? 

5. How many are 4 and 6? 6 and 6? 5 and 6? 
7 and 6? 9 and 6? 8 and 6? 10 and 6? 

6. How many is 8 less 6? 10 less 6? 9 less 6? 11 
less 6? 12 less 6? 13 less 6? 14 less 6? 15 less 6? 
16 less 6? 3 


How many are: Read and complete: 


1 and 6? 7 less 6? 1-6 == 7—6= 
2 and 6? 8 less 6? 2+6= 8 —i62—= 
3 and 6? 9 less 6? 3+ 6= 9—6= 
4 and 6? 10 less 6? 4+6= 10—6= 
5 and 6? 11 less 6? 65+6= 11—6= 
6 and 6? 12 less 6? 6+6= 12—6= 
7 and 6? 18 less 6? 7+6= 13—6= 
8 and 6? 14 less 6? 8+6= 14—6= 
9 and 6? 15 less 6? 9+ 6= 15 —-6= 
10 and 6? = 16 less 6? 10+6= 16—6= 


7. How many dimes are 5 dimes and 6 dimes? 25 


dimes and 6 dimes? 45 dimes and 6 dimes? 


and 6 dimes? 85 dimes and 6 dimes? 


65 dimes 
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8. How many are 12 cents less 6 cents? 32 cents 
less 6 cents? 52 cents less 6 cents? 72 cents less 6 
cents? 92 cents less 6 cents? 

9. How many are 7 and 6? 27 and 6? 37 and 6? 
57 and 6? 67 and 6? 87 and 6? 77 and 6? 

10. How many are 8 and 6? 18 and 6? 28 and 6? 
38 and 6? 48 and 6? 58 and 6? 68 and 6? 78 and 
6? 88 and 6? 

11. How many are 9 and 6? 29 and 6? 39 and 6? 
59 and 6? 79 and 6? 69 and 6? 89 and 6? 

12. How many is 16 less 6? 26 less 6? 36 less 6? 
46 less 6? 66 less 6? 76 less 6? 86 less 6? 

18. How many is 9 less 6? 11 less 6? 13 less 6? 
14 less 6? 10 less 6? 15 less 6? 16 less 6? 

14. How many is 8 less 6? 10 less 5? 13 less 5? 
12 less 4? 13 less 4? 15 less 6? 14 less 6? 


WRITTEN EXERCISES. 


1.  %. Se 4p Sse Fe SSS es ae a 
GG. "6-6 6 6 4 62°34 eae 
a Sa a: es Se > a: Co Se Regie eS 
6— 6 “8 S&S (6 42. “So 6. 2 ae ieee 
G.-°G °G) Bo os RS) oe ee 
G 6 6. 6S.)6lUD. 64” UG BS eee 
6 >iG? 2-6 8. VG ae a eee 
S 6 1-3) 6. fi 62S. 2 ae 
» 6 6 6. °2 Sao 1.6 2 6.) ee 
oe 6 6. 6. St 2g 4 
6. 6 6. 6-6 Me 2 eS ee 
G2 Ber GS )9 RR a 
G> 644.6. 6. 8S 6 0 6) ee 
Gar 6 6s 16.4 Fen ee oee 
On '6) 6 6. 2°06). So eS ee 
O16. 6. pO 3.6 Soe ee ee 
Add G01 2.3/6 4 1 Gee a 


ae 


-F" 
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13. 14, 15. 16. 17. 18. 
16 46 24 56 63 66 
26 23 44 46 64 55 
22 43 36 36 46 44 
23 16 35 61 36 33 
see o0e 88 ABS = 66%) 25 22 
19. 20. 21. 22. 23, 24, 
From 18 48 69 88 99 43 
Take 6 26 36 46 ~—- 66 16 


Copy and read the following numbers: 


25. 26. 27. 28. 29. 
324 404 414 427 434 
336 507 419 437 444 
316 608 413 447 454 
344 709 411 457 464 
309 803 410 467 474 

LESSON XI. 


ORAL EXERCISES. 


1. Harry found 8 eggs in one nest 
and 7 eggs in another: how many 
eggs did he find? 

2. Charles picked 9 quarts of cher- 
ries from one tree and 7 quarts from 
another tree: how many quarts of 
cherries did he pick? 

3. Susan picked 12 nice peaches, 
and gave her mother 7 of them: how 
many had Susan left? 

4. A man, having 13 sheep, sold 7 of them: how 
many sheep had he left? 
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How many are: 


Read and complete: 


1 and 7? 8 less 7? 1+7= 8—7T= 
Deana 7% 9 less 7? 2, 9—7= 
3 and 7? ~=10 less 7? oe] = 10—-7= 
4 and 7? 11 less 7? 44+7= 11—7= 
5 and 7? = 12 less 7? 5+7= 12—7= 
6 and 7? = 18 less 7? 6+7= 13—7= 
7and 7? 14 less 7? Tei= 14—7= 
8 and 7? 15 less 7? 8+7= 15—7= 
9 and 7? 16 less 7? 9-7=> 16—7= 
10 and 7? 17 less 7? 10+7= 17—7= 


5. How many are 2 and 7? 4 and 7? 6and 7? 8 
and 7? 10 and 7? 3 and 7? 

6. How many are 5 and 7? 7 and 7? 9 and 7? 
6 and 7? 10 and 7? 8 and 7? 

7. How many is 7 less 6? 8 less 7? 10 less 6? 9 
less 7? 11 less 7? 183 less 7? 12 less 7? 14 less 7? 
15 less 7? 17 less 7? 16 less 7? 18 less 7? 

8. How many quarts are 6 quarts and 7 quarts? 16 


ud Led 


quarts and 7 quarts? 36 quarts and 7 quarts? 46 
quarts and 7 quarts? 66 quarts and 7 quarts? 

9. How many are 18 pints less 7 pints? 27 pints 
less 7 pints? 17 pints less 7 pints? 47 pints less 7 
pints? 57 pints less 7 pints? 

10. How many are 5 and 7? 15 and 7? 27 and 7? 
47 and 7? 67 and 7? 87 and 7? 

11. How many are 8 and 7? 28 and 7? 38 and 7? 
48 and 7? 68 and 7? 88 and 7? 78 and 7? 

12. How many are 9 and 7? 19 and 7? 29 and 7? 
89 and 7? 59 and 7? 69 and 7? 89 and 7? 

138. How many is 9 less 7? 11 less 7? 10 less 7? 
12 less 7? 14 less 7? 18 less 7? 16 less 7? 15 less 
toe tess: Tt 

14. How many is 18 less 4? 13 less 5? 138 less 6? 
13 less 7? 14 less 6? 14 less 5? 14 less 7? 
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WRITTEN EXERCISES. 


INIT e 
ites Bes aS BS BS SS NS ES aE) 
ONIN IWI IYI w 
JONI NNTP 
JR NNN NINA Go 


Add 


Aa ie Be Bs BO a a ~>) 
JONNNIwWwWHNONYN A 
JP OW RAD AK WDE oO 
IN PN NON WNITAIADN © 
INIA 
[PARA AIBRWAIAAE 
IRN wR OTA 


Be eeigae 678. i747. Agth Pega. * 6s ay 


From 21 31 45 66 88 60 50 
Pe Pi OTs 887 BP a8. Oh 


Copy and read the following numbers: 


27. 28. 29. 30. 31. 32. 
210 204 325 446 $600 $700 
320 405 426 660 $603 $703 
630 670 531 500 $630 $730 
740 730 631 505 $633 $744 
840 408 342 515 $666 $755 


Nore.—The character $ denotes dollars, and is called the 
dollar sign; $210 is read 210 dollars; $446 is read 446 dollars. 
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LESSON Xii. 


ORAL EXERCISES. 


1. Mary has written 7 words in one line and 8 words 
in another line: how many words in both lines? 

2. A farmer put 6 sacks 
of flour in his wagon, and 
the miller put in 8 sacks 
more: how many sacks 
of flour in the wagon? 

3. A wagon contains 15 
bags of wheat: if 8 bags be taken out, how many bags 
will be left? 

4, Charles earned $16, and paid $8 for a coat: how 
many dollars had he left? 

5. Kate has 9 plums in her right hand and 8 plums 
in her left hand: how many plums in both her hands? 

6. How many are 2 cents and 8 cents? 3 cents and 
8 cents? 4 cents and 8 cents? 6 cents and 8 cents? 
7 cents and 8 cents? 

7. How many are 3 and 8? 5 and 8? 7 and 8? 
9 and 8? 10 and 8? 6 and 8? 8 and 8? 

8. How many is 10 less 8? 12 less 8? 14 less 8? 
16 less 8? 18 less 8? 13 less 8? 15 less 8? 17 less 8? 


How many are: Read and complete: 

1 and 8? 9 less 8? 1+8= 9— 8= 
2 and 8? 10 less 8? 2+8= 10— 8= 
3 and 8? 11 less 8? 34+ 8= 11— 8= 
4 and 8? 12 less 8? 4+ 8=— 12—8=> 
5 and 8? = 18 less 8? 6+8= 13— 8= 
6 and 8? 14 less 8? 6+ 8= 14—8= 
Vand 8? 15 less 8? T+3= 15— 8= 
8 and 8? 16 less 8? 8+8= 16—8= 
9 and 8? 17 less 8? 9+8= 17—8=> 


10 and 8? 18 less 8? 10+ 8= 183—8= 


ADDITION AND SUBTRACTION. 33 


9. How many pecks are 4 pecks and 8 pecks? 14 
pecks and 8 pecks? 24 pecks and 8 pecks? 44 pecks 
and 8 pecks? 64 pecks and 8 pecks? 

10. How many sacks are 5 sacks and 8 sacks? 25 
sacks and 8 sacks? 55 sacks and 8 sacks? 75 sacks 
and 8 sacks? 85 sacks and 8 sacks? 

11. How many are 7 and 8? 27 and 8? 47 and 8? 
67 and 8? 87 and 8? 77 and 8? 97 and 8? 

12. How many are 8 and 8? 28 and 8? 38 and 8? 
58 and 8? 48 and 8? 68 and 8? 78 and 8? 

13. How many are 9 and 8? 19 and 8? 29 and 8? 
39 and 8? 49 and 8? 59 and 8? 69 and 8? 89 
and 8? 99 and 8? 

14, How many is 12 less 8? 14 less 8? 16 less 8? 
26 less 8? 386 less 8? 15 less 8? 25 less 8? 

15. Begin with 5 and add to 100 by fives, thus: 5, 
10, 15, 20, 25, 30, ete. 

16. Begin with 3 and add to 63 by fives. 

17. Begin with 2 and add to 72 by fives. 


WRITTEN EXERCISES. 


ie Oo ee 0; 6 6G; te 8, 6 9; 10, LL 12: 
Been ee oe tS BS ee! 8 oS es 
See oe ok OO Moe ome Oe TV a 
Re eee Se Oe ee” Oo at Gu” |G 
ee ee. oO Aes i OG Tn Oo 
See eee Ole Oe) Ge ete On Ae th 
Rete, oo ak een. Oe meee. SMe lak yO 
See Sates. 6S SM Oy Baar ag O 
Se Oe o 6O som whee a 20s 0G. (eae eas 
ta es kc ee ot oe ee” ame 
Soo) Soi, Se 2. OS. SO.) hy ne 
S 8 8 8 8 8 4 <5. :8 . Saeeeee 
Ss 8 8 8 8 8 Sees 76 77ers 

mS 123046 5 wee 8 8 oe 8 
W.F. A—3 
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13. 14. 15. 16. 1%, 18. 19. 
18 28 41 ey 44 25 $36 
28 32 60 33 55 70 $47 
38 46 78 43 60 on $58 
48 38 81 53 70 68 $63 
58 28 38 63 66 47 $77 
68 16 46 78 7 88 $88 
Add 78 50 88 8& 88 55 $84 


20. 21. 22. 23. 24. 25. 26. 
From $45 55 7 $65 36 46 $56 
Take $18 38 58 $28 18 28 $48 


27. Add 37, 28, 49, 50, 61, 37, 82, 43, and 54. 
28. Add 63, 38, 45, 54, 73, 47, 88, 66, and 78. 
29. Add $61, $62, $63, $64, $65, $66, $67, and $68. 


LESSON XIII. 
ORAL EXERCISES. 


1. A school-house has 5 windows in the ends and 9 
windows in the sides: how many windows in the 
house ? 

2. Mary solved 7 problems on her slate and 9 other 

4 problems on paper: how many 
problems did she solve? 

3. Albert gave 8 cents for a 
slate and 9 cents for paper: 
how many cents did he pay for 
both? 

4 A farmer gave 6 dollars 
for a yoke and chain, and 9 dollars for a plow: how 
many dollars did they cost? 

5. Harry picked 13 peaches, and gave 9 of them to 
his playmates: how many had he left? 


ADDITION AND SUBTRACTION. 


35 


6. How many are 1 and 9? 2 and 9? 8 and 9? 
4and 9? 5 and 9? 6 and 9? 7 and 9? 8 and 9? 
and 97) 10 .and:.9? 


How many are: 


Read and complete : 


1 and 9? 10 less 9? 14+9= 10—9=> 
2and 9? 11 less 9? 2+9=> 11—_9= 
3 and 9? 12 less 9? 3+9= 12—9= 
4 and 9? 18 less 9? 419= 13—9= 
5 and 9? = 14 less 9? 65+9= 14—9= 
6 and 9? 15 less 9? 6+9= 15—9= 
7 and 9? 16 less 9? i-9= 146—9= 
Sand 9? 17 less 9? 8+9= 17—9=> 
9 and 9? 18 less 9? 9+9= 18 — 9= 
10 and 9? 19 less 9? 10+9= 19—9= 


7. How many is 10 less 9? 12 less 9? 14 less 9? 
16 less 9? 18 less 9? 20 less 9? 

8. How many is 11 less 9? 13 less 9? 15 less 9? 
17 less 9? 19 less 9? 18 less 9? 16 less 9? 

9. How many men are 7 men and 9 men? 27 men 
and 9 men? 37 men and 9 men? 47 men and 9 
men? 67 men and 9 men? 

10. How many hours are 18 hours and 9 hours? 
28 hours and 9 hours? 388 hours and 9 hours? 58 
hours and 9 hours? 68 hours and 9 hours? 

11. How many are 6 and 9? 26 and 9? 46 and 9? 
66 and 9? 86 and 9? 76 and 9? 56 and 9? 

12. How many are 15 and 9? 25 and 9? 35 and 9? 
8 and 9? 75 and 9? 65 and 9? 55 and 9? 45 
and 9? 

13. How many is 15 less 9? 25 less 9? 35 less 9? 
45 less 9? 55 less 9? 65 less 9? 75 less 9? 

14. Begin with 1 and add to 61 by fours. 

15. Begin with 2 and add to 62 by threes. 

16. Begin with 3 and add to 638 by fours. 


36 


Add 


Add 


From 
Take 


From 
Take 


34, Add 69, 79, 89, 99, 76, 86, 56, 46, 77. 
35. Add 19, 29, 36, 49, 56, 59, 64, 69, 99. 
36. Add $28, $49, $69, $78, $45, $79, $62, $39. 
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50 
19 


WRITTEN EXERCISES. 


INDO ODODODMDOOONHO OO 


~ 
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30. 


293 
159 


[CO TLV] DO TION O MNO oo 


438 
298 


[DR ODAAMAOOARROO © 


10. 11. 12. 

9°9 9 

.. 6. 6 

a ar. 

6 9 7 

eke 

4 Se 

9 4 9 

4 5 9 

5 6 9 

6-5 = 

re fae 

8 1 

18 19 | 
118 = 189 
129 =: 184 ' 
207 109 q 
209 208 4 
127-169 
186 155 . 
25. 26. 
666 555 ; 
349-238 F 
93. y33: 

529 607 

395 394 


wh 


ADDITION AND SUBTRACTION. 


LESSON XIV. 


ORAL EXERCISES. 


7and 8, less 
6 and 10, less 
6 and 8, less 
7and 6, less 
8 and_ 5, less 
7 and 
7 and 
9 and 


. How many are 7 and 6, less 8? 
. How many are 5 and 9, less 7? 
How many are 7 and 8, less 9? 
How many are 7 and 7, less 8? 
How many are 8 and 6, less 7? 
How many are 9 and 6, less 8? 
How many are 5 and 9, less 8? 
How. many are 7 and 5, less 8? 


8, less 
5, less 


SOHMDNMBAR WWE 


ry 


How many are: Read and complete: 


37 


6? 
9? 
7? 
9? 
8? 


6, less 10? 


6? 
8? 


How many are 7+5+6+6—8? 8+4+46+7—6? 
. How many are 6+9+8+7—9? 5+7+8+9—10? 


1 and 10? 
2 and 10? 
3 and 10? 
4 and 10? 
5 and 10? 
6 and 10? 
7 and 10? 
8 and 10? 
9 and 10? 


11 less 
12 less 
13 less 
14 less 
15 less 
16 less 
17 less 
18 less 
19 less 


10? 
10? 
LO 
10? 
10? 
10? 
10? 
10? 
10? 


1+ i= 
2+10= 
3+10=> 


11—10=> 
12-10 
138 10 
14—10 = 
16— 10 = 
1g —2O == 
19 —10=— 


10 and 10? 20 less 10? 


11. Begin with 3 and add to 638 by 6's. 

12. Begin with 7 and and to 70 by 7’s. 

13. Begin with 3 and add to 73 by 7’s. 

14. Begin with 4 and add to 64 by 6's. 

15. Begin with 50 and subtract by 2’s to 0. 
16. Begin with 40 and subtract by 3’s to 1. 
17. Begin with 60 and subtract by 5’s to 0. 
18. Begin with 50 and subtract by 4’s to 2. 
19. Begin with 100 and subtract by 10’s to 0. 


& 


20 — 10 = 


38 


Add 


From 
Take 


From 
Take 


From 
Take 


From 
Take 
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ada 6 7,6; 49, 3, 10 Fee 
. Add 17, 
. Add 37, 
. Add 45, 
. Add 50, 
. Add 10, 
, Add 23, 


8.9 °3°10 Trae Se. 


6, 7, 8, 9, 43, 10 7.6, 349 
6, 9, 4, 8 7, 6, 10, 8, 7, 5, 10, 6 
7, 6, 5,8 9, & 6 9 7, 10 
5, 7, 8, 9, 3, 4,5, 6, 7, 8, 6, 9. 
7, 9, 8 6, 4, 2, 5, 7, 9, 8, 10. 


WRITTEN EXERCISES. 


2. 3. 4. 5. 6. 
108 135 98 an 463 
209 146 99 300 78 
176 178 88 107 139 
184 199 77 88 65 
119 138 143 67 173 
106 1472087889 


$704 815 606 702 7381 609 


$505 478 470 482 628 477 
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MULTIPLICATION AND DIVISION. 


LESSON XV. 
ORAL EXERCISES. 


1. How many times do I say la, children: la, la? 
How many times now: la, la, la? 

2. Speak Ja twice. Speak la three times. Four times. 

3. Clap your hands once. Clap them twice. Clap 
them 4 times. Clap them 5 times. 

4. How many are 3 times 1 pencil? 5 times 1 pencil? 
4 times 1 pencil? 8 times 1 pencil? 10 times 1 pencil? 
6 times 1 pencil? 

5. How many are twice 1? 3 times 1? 4 times 1? 
5 times 1? 6 times 1? 

6. How many are 6 times 1? 7 times 1? 8 times 1? 
9 times 1? 10 times 1? 


ee Pai cep ae, Hay. 1 time 1? lin ik? 
tee oe or isivlos 2ac5 2 times 1? lin 2? 
emit ta te Te gid i Se 3 times 1? lin 3? 
1 Es es ee a 4 times 1? lin 4? 
I1-+1+141+1...... 5 times 1? lin 5? 
1414+1+14+141..... 6 times 1? 1in 6? 
1414141414141... . 7. times P22 bo a 
141+1+4+14141+141 .. 8 times 1? lin 8? 
14+14-1-+14+1+4+14141+41 . 9 times 1? I in 9? 
14+14+1+1+41+41+41+1+1+41 10 times1? 1 in 10? 


Notr.—See page 40 for methods of using these tables. 


7. How many are 3 times 1? 5 times 1? 7 times 1? 
9 times 1? 8 times 1? 6 times 1? 10 times 1? 

8. How many times 1 in 3? 1 in 5? 1 in 7? 
fon 97 tome 4? in 6? 1 in 8? Lin 10? 
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LESSON XVI. 
ORAL EXERCISES. 


1. How many quails are 2 times 2 quails? 3 times 
2 quails? 4 times 2 quails? 

2. How many quails are 
5 times 2 quails? 6 times 
2 quails? 7 times 2 quails? 

3. How many keys are 3 
times 2 keys? 4 times 2 
keys? 5 times 2 keys? 6 
times 2 keys? 7 times 2 keys? 8 times 2 keys? 

4. How many times 2 keys in 4 keys? 2 keys in 6 
keys? 2 keys in 8 keys? 2 keys in 10 keys? 

5. How many are 2 times 2? 4 times 2? 6 times 2? 
8 times 2? 10 times 2? Twice 2? ‘ 


ates on Sales 0. | eS Se eats 1 time 2? (2 am, 2F 
DE: SE oN Ce 2 times 2? 2in 4? 
Ao a Retin, oo oe Lee, & 3 times 27 “2m (6% 
ee oe a 4 times 2? 2in 8? 
242121912 ...... 5 times 2? 2 in 10? 
Qt+QtPtAtoate?.. ... 6 times 2? 2m 127 
PFIQIPZHIIL A191? 2 |, 7.times 2? 2 in 147 
24242421(24212129 .. 8 times 2? 2 in 16? 
2424242194919 1919 . 9 times 2? 2 in 18? 


24-2+2424-2+2+42+4242+2 10 times 2? 2 in 20? 


Notr.—The above tables may be recited in several ways, as 
follows (taking third line for example): (1) 2+2+2=—6; 3 
times 2=—6; 3 in 6 two times. (2) 2+2+2=3 times 2=—6; 
3 in 6 two times. (3) 2+2-+2, or 83 times 2,—6; 3 in 6 two 
times. When pupils are sufficiently familiar with the finding 
of the product by addition, they should then recite the tables 
of multiplication and division together, thus: 3 times 2=—6; 3 
in 6 two times; and finally they should recite the two tables 
separately, : 
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6. How many are 3 times 2? 5 times 2? 7 times 2? 
9 times 2? Once 2? 6 times 2? 8 times 2? 

7. What is the cost of 6 two-cent postage stamps? 
10 two-cent stamps? 8 two-cent stamps? 

8. How many times 2 in 2? 2 in 4? 2 in 6? 2 
Dest in 127 2 in:62—2 inAQ? —2 in 147° 2 in 18? 


Copy and fill: 
tx2=2 
3 
2 
Dx 2S] 
6x2 
TX2= 
3xX2= 
Oe = 
16x 2= 


WRITTEN EXERCISES. 


2--2—1 
4—-2= 
6+2= 
8+2= 
10+-2= 
12 -2= 
=) —— 
16+—-2= 
18-427 
20 -2= 


3x 2= 
C= 
5x2= 
NOD 
iA 
14+ 2=: 
8x2 
(6-22 
dX == 
18 +—-2= 


Norr.—The sign & may be read time after one and times after 
other integers; thus, 3 2 may be read 3 times 2. 


1, 


3 
Multiply 2 


o> 


Divide 


Multiply 2 
24 


20. 


Divide 2) 44 


a SR lege, ee bef 
gee ee see Poe re a 
Ze Pi 2 Eh ee ee 
9. 10% ty yt 12 ee. 

Qt <2)16 24.2)8) 1 2)18- ¢ ~2)20 
1s) ie 16. 179) 18. 19. 

9° 9% 22 999 999 
ee 4 ott ee 
44 666 

21. 22. 23, 24, 
2)66  2)88 = 2)666 ~—-2) 888 
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LESSON XVII. 


ORAL EXERCISES. 


1. How many geese are 
twice 3 geese? 3 times 3 
geese? 

2. How many are 4 times 
3 geese? 5 times 3 geese? 
6 times 3 geese? 7 times 
3 geese? 

3. How many books are 3 times 3 books? 4 times 
3 books? 6 times 3 books? 8 times 3 books? 9 times 
3 books? 10 times 3 books? 

4. How many times 3 books in 6 books? 3 books in 
9 books? 3 books in 12 books? 3 books in 15 books? 

5. How many times 3 books in 18 books? 3 books 
in 21 books? 3 books in 24 books? 3 books in 27 
books? 3 books in 30 books? 


3 ol es: Stun sl awe a Mae, A ehiMmes one nnecor 


entree Sees ec FA ve. et 2 times 3? 3 in 6? 
Shoo sk a ae 3 times 3? 3 in 9? 
3431313 ....... 4 times 3? 3 in 12? 
38+38+3+3+3 .. .. 2... 5 times 3? 3 in 15? 
3+8+38+3+3+3..... 6 times 3? 3 in 18? 
3+8+3+313+434+3. .. . (times Si Vise 2107 
38+34+3+438+3+343+3 . . 8 times: 3?) 3 in 247 
38+34+343434+3434+34+3 . 9 times 3? 38 in 27? 


~—38+38+3+4+3438+434343+43+43 10 times 3? 3 in 30? 


6. How many are 3 times 3? 4 times 3? 5 times 
3? 6 times 3? 7 times 3? 8 times 3? 9 times 3? 
10 times 3? 

7. How many are 3 times 3? 5 times 3? 7 times 
3? 9 times 3? Once 3? 6 times 3? 
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8. How many are twice 3? 4 times 3? 6 times 3? 
8 times 3? 10 times 3? 

9. How many times 3 in 6? 3 in 9? 3 in 15? 8 
am 21? 3 inwe4? 5 in 18? 3 in 27? 3-in 30? 
- 10. Henry bought 5 three-cent postage stamps: how 
much did they cost? 

11. What will 10 three-cent stamps cost? 7 three- 
cent stamps? 6 three-cent stamps? 

12. How many three-cent postage stamps will cost 15 
cents? 30 cents? 24 cents? 27 cents? 

13. If a barrel will hold 3 bushels of apples, how 
many bushels will 7 barrels hold? 

14. A drover bought 9 sheep at $3 a head: how many 
dollars did they cost? 

15. What will 8 pencils cost at 3 cents each? 

16. There are 3 feet in a yard: how many feet in 6 
yards? In 8 yards? 10 yards? 5 yards? 


Le 


WRITTEN EXERCISES. 
Copy and fill: 


Lx 33 3 1 23 = 9+-3= 
7 Ny aes Gomme 6+3= 6+-3= 12 +3 = 
ee vee 9+3= P38 = 183 = 
ye 1 ee 12=3= i PE Pr 
5x3 = 15 2p = 6503 == 30 +3 = 
Coe o = 18 —+3= If) es —— 21 = 3 = 
(eo — = 3— So os 7 3 = 
38 = 24 = 3 == 24 = 3. = 15+-3= 
oc3 = oT a= 103 — By Goer 
10;.35 = 30 +3 = 30 -+-3= LoS 

4; 2. 3 4, 5. 

30 30 30 30 30 
Multiply #5 4 6 5 Ve 
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6. a 8. 9. 10. 
31 31 31 31 31 
Multiply 4 5 8 9 6 


iL. 12. 13. 14. 15. 16 
32 32 32 32 32 32 
Multiply ke 3 6 wh 8 2 


we 18! 19, ee 
a5 3g a3 / (ag 
Multiply 4 5 6 pT Se 9 


LESSON XVIII. 
ORAL EXERCISES. 


1. How many arrows are 
twice 4 arrows? 3 times 4 
arrows? 4 times 4 arrows? 

2. How many arrows are 
5 times 4 arrows? 6 times 4 
arrows? 7 times 4 arrows? 

38. How many wheels are 
4 times 4 wheels? 8 times 
4 wheels? 9 times 4 wheels? 10 times 4 wheels? 

4. How many times 4 wheels in 16 wheels? 4 wheels 
in 12 wheels? 4 wheels in 20 wheels? 4 wheels in 24 
wheels ? 

5. How many are 5 times 4 dimes? 6 times 4 dimes? 
7 times 4 dimes? 10 times 4 dimes? 

6. How many are twice 4 cents? 3 times 4 cents? 
4 times 4 cents? 5 times 4 cents? 6 times 4 cents? 

7. How many are 6 times 4 cents? 7 times 4 cents? 
8 times 4 cents? 9 times 4 cents? 10 times 4 cents? 

8. How many are 3 times 4? 5 times 4? 6 times 
4? 8 times 4? 9 times 4? 10 times 4? 
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Tee ree Pewee ae fl atime 49. 4/in 42 
eee AAP 2 hes 42 Poa sees 
oe eee ee Uy, ts times 47 Ate? 
4144414 . . ..... 4 times 4? 4 in 16? 
44+41+44+4/4 ......, 5 times 4? 4 in 20? 
41414441444, . . . . - 6 times 4? 4 in 24? 
4+44+41/44+4+4+4, |. . . 7 times 4? 4 in 28? 
444+41+4141+4+4+4 | . 8 times 4? 4 in 32? 
4+414+4/41+4141+4+4 | 9 times 4? 4 in 36? 


4+41+4+4+4141+4+4+4144 10 times 4? 4 in 40? 


9. How many are twice 4? 4 times 4? 6 times 4? 
9 times 4? 5 times 4? 7 times 4? 

10. How many times 4 in 8? 4 in 16? 4 in 24? 
4 in 32? 4 in 40? 4 in 20? 

11. How many 4’s in 12? 4’s in 20? 4’s in 28? 
4’s in 32? 4’s in 40? 4’s in 36? 

12. There are 4 pecks in a bushel: how many pecks 
in 5 bushels? In 8 bushels? In 10 bushels? 

13. There are 4 quarts in a gallon: how many gallons 
in 16 quarts? In 24 quarts? In 36 quarts? 

14, What will 8 loads of wood cost at $4 a load? 
At $3 a load? 


WRITTEN EXERCISES. 
Copy and fill: 


1x4=4 4 =A | OAs 12-4 => 
2x4= 8§+-4= 8+—-4= 90 == 4 
a4 12-4 A 4 98-4 = 
4x 4— 16--4— io 4 — 1 G4 = 
Sed = 204+ d= 6x4 ee 4— 
6X4 24 =-4== 24—-4=— 36464 
(tC) et 28 + 4= & <A 40 +4 = 
Sx4s5 32+ 4=— 324 36 +4 = 
Ox 4 36 24 = 10% 4 24=- 4 — 


10 <4 = 40+4=> 40+ 4=> 12—-4= 
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1, 2. 3. 4, 5. 6. 
Divide 4)20 4)28 4)364)12_—«4)82— 4) 40 
5 
Uf 8 9. 10. 11 
24 34 44 43 42 
Multiply §: 6.5 | 6. "S409 a geeeeee 
| 12 13. 14, 15 
Divide 4)88 4)48 4)80 4)44 
22 
16 17 18. 19 20 
203 104 114 244 230 
Multiply \) aS) Se “Gee 
21. 22. 23. 24. 25. 
Divide 4)480 4)840 4)808 4)880 4)408 
120 


LESSON XIX. 
ORAL EXERCISES. 


1. The leaves of a flower are 
called petals. A violet has 5 petals: 
how many petals have 2 violets? 
3 violets? 4 violets? 5 violets? 
6 violets? 

2. How many are twice 5? 3 
times 5? 4 times 5? 5 times 5? 
6 times 5? 

3. There are 5 cents in a nickel: how many cents in 
5 nickels? In 6 nickels? 7 nickels? 

4. How many cents are 5 times 5 cents? 7 times 5 
cents? 9 times 5 cents? 8 times 5 cents? 

5. How many are 6 times 5? 7 times 5? 8 times 
5? 9 times 5? 10 times 5? 
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EMRE ec tein oar cy ee ge SR ietlIMes ON wa OmIne ore 
Same eens eee” Tle 8 Oltimes- 57. 5b in 10? 
eee aan es Sie te 3 times 5? 5 in 157 
DO Ow ek 4 times 5? 5 in 20? 
beep bbb. .- b times 5?: > 5 In O52 
Bhs bh tbtb |. | 6 times 5? 5 in 30? 
bo-5 +5 1b 5+o. 2 =) | 6S times 5? 4-5 in: 35? 
§151515415+51515 . . 8 times 5? 5 in 40? 
54+51545454+515415415 . 9 times 5? 5 in 45? 
§4+515451515154515+5 10 times 5? 5 in 50? 


6. How many are 3 times 5? 5 times 5? 9 times 
5? 7 times 5? 6 times 5? 8 times 5? 10 times 5? 

7. How many times 5 in 15? 5 in 25? 5 in 35? 
5 in 45? 5 in 50? 5 in 40? 

8. How many are 6 times 5? 8 times 5? 2 times 5? 
4 times 5? 5 times 5? 10 times 5? 

9. How many times 5 in 10? 5 in 20? 5 in 45? 
5 in 85? 5 in 25? 5 in 50? 5 in 40? 

10. How many 5’s in 10? 5’s in 20? 5’s in 30? 
5’s in 50? 5’s in 40? 

11. How many 5’s in 15? 95’s in 25? 5’s in 35? 
5’s in 45? 5’s in 30? 5’s in 40? 5’s in 50? 

12. An orchard has 8 rows of trees, and each row 
has 5 trees: how many trees in the orchard? 

13. A school-room has 7 rows of desks, and 5 desks 
in each row: how many desks in the room? 

14. What will 6 pencils cost at 5 cents apiece? 

15. What will 10 oranges cost at 5 cents apiece? 

16. What will 9 hats cost at $5 apiece? 

17. At 5 cents apiece, how many oranges can you 
buy for 25 cents? For 50 cents? 40 cents? 

18. How many pencils, at 5 cents each, can be bought 
for 35 cents? For 40 cents? 50 cents? 

19. There are 5 trees in a row: how many trees in 3 
rows? 5 rows? 7 rows? 9 rows? 10 rows? 
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WRITTEN EXERCISES. 
Copy and fill: 


Lecco oO 5-5 =1 Tei —— io — 
Tiga Oia es — oO = 5— 40 +5 = 
3xX5= 16+5= 7Xb= 36+4— 
AO = 20-5 = 3) 5 = 4x 8= 
oe Di a 1S = 30 = 5 = 
xX 5 = 30 —5 = 50 +5 = 27 +3 = 
(ar 35 = 5 Kos xo 
8x h= 4) 2 50 +5 = 
UY SOE = 45, =-5=> SC bh == 45 +5 = 
1) eee te 50-5 = 45 -=-5= 28 +4 = 

1 2. 3 4, 5 6 

25 35 45 54 63 52 
Multiply 4 0) LS ys <3 Gee 

z. 8. 9. 10. i: 

125 145 254 205 115 
Multiply 8 6 6 8) eee 

12. 18. 14, 15. 16. 


Divide  5)255 5)305 = «5405 «5455 5525 
17. 18. 19. 20. 21, 
Divide 5)125 = 5)265 += 5605 5)705-— 5) 815 


LESSON XxX. 


ORAL EXERCISES. 


1. A fly has 6 legs: how many legs have 2 
* flies? 3 flies? 


2. How many legs have 4 flies? 5 flies? 


6 flies? 8 flies? 10 flies? 
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LESSON XxXI. 
ORAL EXERCISES. * 


1. This rose leaf has 7 blades: how 
many blades have two leaves? 

2. How many blades are 3 times 7 
blades? 4 times 7 blades? 5 times 7 < 
blades? 6 times 7 blades? 

38. How many are twice 7 leaves? 
3 times 7 leaves? 4 times 7 ‘leaves? 
5 times 7 leaves? 6 times 7 leaves? 

4. How many grapes are 7 times 7 grapes? 8 times 
7 grapes? 9 times 7 grapes? 10 times 7 grapes? 4 
times 7 grapes? 


Wo: sO ee ORS ie ee Were 9/9? 7 siay (9 % 
Pee se wie A ee is oa 2 times-7? “7eimla? 
* 7+74+7 The hy 8 Dees 3 times rps if sia, MAL Ye 
Pere crt ie | Astimes 7?) 7 tm 288 
THATAN+7+7..... . 5 times 7? 7 in 35? 
(pee TEES . 6times 7? 7 in 42? 
7 rp ap el 9 yy 7 times 7? 7 in 49? 
7 gf Ay aly Ry i al | 8 times 7? 7 in 56? 
ete eer eT 7 6. Ortimes 7? 7 ineo? 
Fie ieee tei? 10 timese7 2 « 7in 702? 


5. How many are 6 times 7? 7 times 7? 8 times 7? 
9 times 7? 10 times 7? 4 times, 7? 

6. How many are twice 7? 4 times 7? 6 times 7? 
8 times 7? 10 times 7? 7 times 7? 5 times 7? 

7. How many are 3 times 7? 5 times 7? 7 times 7? 
9 times 7? 6 times 7? 8 times 7? 
- 8. How many times 7 in 14? 7 in 21? 7 in 35? 
Paine Tin AQ? 7 mob? -7 Sn 63 

9. How many 7’s in 14?° 7’s in 21? 7’s in 35? 7s 
in 28? 7’s in 56? 7s in 63? 7’s in 49? 7’s in 70? 
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10. There are 7 days in a week: how many days in 
7 weeks? How many days in 9 weeks? 

11. There are 7 days in a week: how many weeks in 
28 days? In 56 days? 49 days? 

12. What will 8 quarts of milk cost at 7 cents a 


quart ? 
13. At 7 cents a quart, how many quarts of milk can 
be bought for 63 cents? For 56 cents? . 


WRITTEN EXERCISES. 
Copy and fill: 


Cx = 7+-7= re Ae 35+ =7 
2x 1= 14—-7=> 28 7= 42 =7 
ox = yA ey eee 35 = =5 
4x7= 2 — Dj —— 2a 
5xX7= 30 + 7 = Sx t= 49 =7 
6x7= 42 -7= 56+ 7= 56+ =8 
7X7= 49 -7= Pe 63 = =9 
8x7= b6 = 7 = B=-7= 28+ =4 
ICs 63 = 7 = iXT= Q- = 
10x 7= 70+-7= 497 = 56+ =7 


a 2. 3. 4. 5. 6. a 
37 47 73 74 75 76 (e 
8 


Multiply Pe eee EO 
8 9 10. re 12 

137 176 207 127 107 

Multiply _6 _35 a gee ee 
13 14 15. 16 17 


Divide 8)120 8)168 8)208 8)272 8)264 


18. 19, 20. 21. 22. 
Divide 6)252 7)364 8)280 5)375 4)380 
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LESSON XXII. 
ORAL EXERCISES. 


1. There are 8 panes of glass in 
a window: how many panes in 2 
windows? In 3 windows? 

2. How many are 3 times 8 
panes? 4 times 8 panes? 5 times 
8 panes? 6 times 8 panes? 

38. How many are 2 times 8 


: | iN 
pins? 3 times 8 pins? 4 times 8 hs samanccins ttt 


pins? 5 times 8 pins? 
4. How many pins are 6 times 8 pins? 7 times 8 | 
pins? 9 times 8 pins? 10 times 8 pins? 


8 WO -3-35- ESE bee eM ee wed ab eslecproniin Boxer abit ceh%s 


eo en one ee 2 times 8? 8 in 16? 
See OMe ee ak Sy sesk ts Sotimes S? ~§$ ins24y 
Se eS ee en ea 4 times 8? 8 in 32? 
8+8+8+8+8 .. .... 5 times 8? 8 in 40? 
8+8+4+8+8+8+8..... 6 times 8? 8 in 48? 
8+8+8+8+8+8+8.... 7 times 8? 8 in 56? 
8+8+8+48+848+8+8 .. 8 times 8? 8 in 64? 


8+8+8+8+8+8+8+8+8 . Y times 6? Sin 72? 
8+8+4+8+48+48+8+8+8+48+8 10 times 8? 8 in 80? 


5. How many are 5 times 8? 6 times 8? 7 times 8? 
9 times 8? 10 times 8? 

6. How many are 3 times 8? 5 times 8? 7 times 8? 
9 times 8? 6 times 8? 4 times 8? 

7. How many are 4 times 8? 6 times 8? 8 times 8? 
10 times 8? 7 times 8? 9 times 8? 

8. How many times 8 in 24? 8 in 40? 8 in 56? 
8 in 72? 8 in 80? 

9. How many times 8 in 32? 8 in 48? 8 in 64? 
8 in 80? 8 in 56? 8 in 40? 
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10. How many 8’s in 16? 8s in 40? 8's in 32? 
8s in 56? 8sin 24? 8&sin 64? 8s in 80? 8s in 72? 

11. There are 8 quarts in a peck: how many quarts 
in 8 pecks? 5 pecks? 8 pecks? 6 pecks? 9 pecks? 

12. If 8 quarts make a peck, how many pecks in 16 
quarts? In 24 quarts? 40 quarts? 

13. At 8 cents apiece, how much will 4 copy-books 
cost? 7 copy-books? 10 copy-books? 

14. At 8 cents a yard, how many yards of muslin 
can be bought for 40 cents? For 80 cents? 


WRITTEN EXERCISES. 
Copy and fill: 


LS == 8+ 8= 6x $= I< ==86 

2 ec 16+ 8'= 48 +8 = 3X ==72 

a Oe 24 8= : Pa xX =@2 

4 8 32+ 8= 64+ 8= 6 X= 54 

x8 40+ 8= Te a ix =6 

Sto — 48 = 8 = 49 = 3 — ot SLE 

a8 = 56 + 8 = eo 8x =80 

oe Bic 64 + 8 = 72-+8= ox = 45 

ox Sis 72+ 8= TCG = Cx =] 

LOR 8 == 80 + 8= 56 + 8 = 10% 7 
ul 2 3. 4 5 

28 48 88 68 7 58 

Multiply 8 ve 6 9 ‘i 8 

(a 8. 9. 10. 11. 

$138 $217 $178 $108 $117 

Multiply Re oom 8 is ie 

12. 13. 14. 15. 16. 


Divide 8)168 -8)248—8)208.-«8)272——8) 264 


1%. 18. 19. 20. 21. 
Divide 8)$456  8)$664  8)$768  8)$448 8) $504 
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LESSON XXIII. 
ORAL EXERCISES. 


1. There are 9 ears of corn in a bunch: 
how many ears in 2 bunches? 3 bunches? 

2. How many ears are twice 9 ears? 8 
times 9 ears? 4 times9 ears? 5 times 9 ears? 

3. How many are 2 times 9? 8 times 9? 
4 times 9? 5 times 9? 

4. How many are 6 times 9 trees? 7 times 
9 trees? 8 times 9 trees? 9 times 9 trees? 
*10 times 9 trees? 5 times 9 trees? 


OP rs ky. eee Se ik anon, (OY Ginn By 
Oe we ee 2 times 9? “9 in 18? 
Se On ey meee on ei, ~ 8 3 times 9? 9 in 27? 
9+9+9+9 . 4 times 9? 9 in 36? 
9+9+9+9+9 .. 5 times 9? 9 in 45? 
9+9+9+9+9+4+9 . 6 times 9? 9 im 54? 
9+9+9+94+9+9+9. ... 7 times 9? « 9 in 63? 
9+9+9+9+9+9+9+9 \. . S times 9? 9 in 7277 
9+9+9+9+9+9+9+4+94+9 . 9 tames-97 9 in Siz 
9+9+19+9+9+49+9+9+9+9 10 times 9? 9 in 90? 


5. How many are 5 times 9? 6 times 9? 7 times 9? 
8 times 9? 9 times 9? 10 times 9? 

6. How many are 3 times 9? 5 times 9? 7 times 9? 
4 times 9? 6 times 9? 8 times 9? 10 times 9? 

7. How many are 4 times 9? 6 times 9? 8 times 9? 
10 times 9? 9 times 7? 9 times 6? 9 times 8? 

8. How many times 9 in 36? 9 in 40? 9 in 27? 
9 in 54? 9in 72? 9 in 18? 

9. How many times 9 in 63? 9 in 72? 9 in 90? 
Oano6? 9-9 in 547 9 in 8i? 

10. How many 9’s in 18? 9’s in 36? 9s in 54? 
Cem 72.7 2Oisim90? Osan 272 (9's in 45? easly. 
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11. There are 7 rows of trees in a peach orchard, and 
9 trees in each row: how many trees in the orchard? 

12. A farmer filled 8 bags with wheat, putting 9 
pecks in each bag: how many pecks of wheat in the 
bags? 

13. A drover bought 10 hogs at $9 apiece: how much 
did he pay for them? 

14. What will 6 heads of cabbage cost at 9 cents a. 
head? What will 10 heads cost? 


WRITTEN EXERCISES. 
Copy and fill: 


11 eh? ee 9+9=> ix s— 6x0 = 

1 a 18+9= 63 +9= 6X. =64 

peg == 27--9= oS69 = ix -=6 

£569 = 36 9= 81 —-9= is = 

DD se 45 —-9= ee Se 

6x 9= 54+-9=> 45 —-9 = sx = 

Lot a= 638 +9= 8x9== ox ==04 

SX i= 72 =-9= 72+9= Pe 

2509 = 81+9= 0x s= ot she 

SUC: 9 cm 90 +9 = 90 +9 = ox oe 
1. 2. 3. Co 5. 6. 

$49 $69 $89 $39 $59 $79 

Multiply 5 4 3 7 9 6 

\ 8. 9. 10. 11, 

149 169 189 139 109 

Micley. 5-~ dace 25g aa 
12. 13. 14, 15. 16. 


Divide 9)$189  9)$288  9)$396  9)$567 9)$583 


17. 18. 19. 20. 21. 
Divide 9)747 99846 = 9)774. «9693 ~—s«9) 684. 
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LESSON XXIV. 
ORAL EXERCISES. 


1. There are 10 cents in one dime: how 
many cents in 2 dimes? In 8 dimes? 
4 dimes? 5 dimes? 6 dimes? 

2. How many are 6 times 10 dimes? 7 
times 10 dimes? 8 times 10 dimes? 9 
times 10 dimes? 10 times 10 dimes? 


1 time 10? 10™in 10? 
2 times 10? 10a, 207 
3 times 10? LOCI a: 
4 times 10? 10-in 40? 
5 times 10? 10 in 50? 
6 times 10? 10 1m-60? 
7 times 10? 10 in 70? 
8 times 10? 10 in 80? 
9 times 10? 10 in 90? 
10 times 10? 10 in 100? 


3. How many are 5 times 10? 7 times 10? 9 times 
10? 8 times 10? 6 times 10? 4 times 10? 

4. How many times 10 in 20? 10 in 80? 10 in 50? 
10 in 40? 10 in 60? 10in 70? 10in 90? 10 in 80? © 

5. How many 10’s in 70? 10’s in 80? 10’s in 100? 
10's in’ 60? 10’s in 50? 10's in 402 10's in 90? 

6. There are 10 cents in 1 dime: how many cents in 
6 dimes? In 8 dimes? 7 dimes? 10 dimes? 

7. There are 10 dimes in 1 dollar: how many dimes 
in 4 dollars? In 7 dollars? 5 dollars? 8 dollars? 

8. How many dimes in 40 cents? In 60 cents? 80 
cents? 100 cents? 50 cents? 70 cents? 

9. How many cents in 5 dimes? 8 dimes? 3 dimes? 
4 dimes? 10 dimes? 2 dimes? 9 dimes? 
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Copy and fill: 


10. Here is a woman selling 
postage stamps. Each stamp is 
worth 2 cents, and there are 10 
stamps in each row: how much 
is 1 row worth? 2 rows? 5 
rows? 

11. What is a sheet containing 
10 rows of 2-cent stamps worth? 
2 sheets? 3 sheets? 


WRITTEN EXERCISES. 


63 


1Xx10= -10+10= 7X9= =7 
2x10=: 202+10= 9xX8= 2+ =9 
8xX10= 30+10= 7X8= ° 81+ =9 
4X10= 40210= 8xX6= 9+ =9 
5102 80-10—= 10x70 ee 
6x10= 60+10= 10x9= 8+ =8 
1% Wes . 0S10=. 6X9 — eee ag 
8X10= 8+10= 9X7=  B6+ =7 
9X10= 0+10= 6x8= W= =¥ 
io10=- 10210—=  8x9= 495 =7 
1. 2, 3. 5. 
Divide 5)450 5)665 5) 725 4 6)906 
%, 8. . 10. 
Divide  7)231 7)266 + 7)476 7)189 —-7)329 
. 12, 13. 15, 
Divide  8)272  8)408 + 8)B12_-—«8)328~—s8)504 
17. 18. 20. 
Divide 9)279-9)896 = -9)477 = «9648 (9) 864 
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LESSON XXV. 
EQUAL PARTS OF NUMBERS. 


1. If a melon be cut into two equal pieces, what part of 
the melon will each piece be? 

2. If a group of melons be 
divided into two equal parts, 
what part of the group will 
each of these parts be? 

3. One half of 6 melons are how meny melons? One 
half of twelve melons? One half of 16 melons? One 
half of 20 melons? 

4. If an apple be divided into four equal parts, what 
is each part called? 

5. What is one of the five equal parts of an object 
called? One of the sez equal parts? One of the ten 
equal parts? 

6. What is one fourth of 8 cents? One fourth of 16 
cents? One fourth of 28 cents? Of 40 cents? Of 32 
cents? Of 12 cents? 

7% What is one fourth of 20? One fourth of 28? 
One fourth of 86? One fourth of 40? 

8. How much is one fifth of 15? Of 25? 35? 20? 
30? 45? 40? 50? 

9. How much is one seventh of 21? Of 28? 35? 
56? 70? 63? 

10. How much is one ninth of 27? Of 45? 68? 
54? 36? 72? 90? 81? 

11. How much is one sixth of $24? Of $48? $36? 
$60? 54? 42? 30? 

12. How much is one eighth of 16? Of 32? 56? 
48? 72? 80? 64? 

18. How much is one tenth of 20? Of 40? 60? 
80? 50? 70? 90? 100? 


Read and complete: 


ett pe 
OWDIBDAP WNP OMOMDNABAP WDE 
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2 4s 
aT oe ge 
DA G S< 
2S == 7K 
ZV 7X 
Wes aX 
oo == TK 
an 
18== 6 
36 == 49 < 
phe. OX 
45>- 8X 
455= 9X 
oO == SS 
Bi “9X 
ty a 
O28 Xx 
Bie. 8 
(ass OX 
5 OSX 
16 SX 
40 == 10 << 
es Vand (ae 
= 10'S 
nw SO == 10) SC 
tha OSX 
Ae Oe 
. Joe 4 x 
; 66a= 6 'SC 
« 648 


LESSON XXVI. 


REVIEW. 


ORAL EXERCISES. 


,1I2=3% 
14==2 x 
24 — XK 
qa 4 
23 xX 
@)=4x 
oo = 5X 
w= 5X 
1IS=73-% 
06 = 4 & 
542-6 XK 
486 << 
45 =o XC 
oG== 7 
aT 2 8 
4 = 6X 
32 = 4x 
40—5x 
= 8e 
== TX 
163 
40=4< 
60 = 63x 
file ke 
S| oo 
v=s3< 
505 
16—4=— 
64 — 8 — 


iZe= 
= 


oe a eet ie TT a aa a 


or 
nS 
cCmonwvooaweac$dcdYSe Onan Ow > 


12+—-3= 
14 =—-2= 
24+-4— 
gee ©. eee 
2A = 3 = 
= 
30 + 5b = 
30 +5 => 
18 +~3= 
36 +4=> 
54-— 6 
48 —-6= 
45 +5=> 
56 = 
7 +3 = 
32 + 4=— 
40 +5=> 
16 = 3 = 
40 —-4=> 
60 —- 6 = 
90 —9 = 
80 + 8= 
50 +5 = 
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BLACKBOARD EXERCISES. 


es ee ate 


Dera 4 1 ee 
Ree 7 Sh 64+9,—9 X 9-9 
DiteO, One) a OS 7+7-7X74+-7= 
5+9,—9,xX9,+9= 7+ 6,—6 x 6,-+6= 
6+ 5,—5, xX 6,+5= 8+ 8—8 x 8+8= 
6+8—8x8+8= (+5. 5.565, a 
7+9,—-9,x9,+9= 8+6,—6x6,+6= 
7+ 8,—8& «8, +8= 9+ 5,—5,x5,+5= 
oo Ei hoa re a ee 9 er 7 ee 
8+9,—-9,x9,+9= 9+9,—-9,x9,+9= 
9+ 8—8x 8+8= 9+6—6,x6,+6= . 


8.5+7,—4,*7,+4,+6,+2,x9,+5,+6,+8= 
what? 

4.9x6,+ 7,—5,+84+5,x 6+9,+9,x«5,+4, 
-+ 7 = what? 

5. 62 — 6,+ 8, x 6,+ 9,—6,+9,+4 x 8 +9,+9, 
+38= what? 

6. 72 —9, x 9,+ 9, +9, +3, x 9,+3, +5, +3, x 6, 
+ 8,+4—=what? 

7 57— 3, +9, X 8,+9,+7, +8, x 10,4 1,+9,+3 
= what? | 

8. 56 + 7, x 5,+ 8,—3, +9, x 4, x 3,4 38,+7, x 8= 
what? 

9. 68 + 7, x 6, ++ 6, + 10, x 8, +8,+ 8 x9,+7, +10 
= what? 

10. 75+ 6, +9, x 8,4+ 8, +8, x6,+3,+7, x 6,—8= 
what? 

11, 81 +9, x 7, +7, +10, x 8,+ 4, +6, X 9=what? 

Norre.—The comma (,) is used in the above exercises, to in- 
dicate that the operations expressed by the signs +, —, X, and 
+, are to be performed in the order in which they occur from left 
to right. If only + and — were used, the comma would not be 
needed. See “Oral Lessons in Number,” page 154, Note. 


qs 
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MULTIPLICATION 


= | 


Te | 


NNNNNANANANANNANAASN 


xxXXXXXKKK OK 


MNO HID OM DAOnN 
© be oe | rot 


MAND HIDOMr-OAOTN 
mrt rt 


HW 


hea i ae eo RT sk J A He) | 


KKKX KKK KKKKMK 


MANMHDOM~-ORDOnN 
A tt 


TONSRARASEER | MSMASeRSASSE 
WW WT ea tn 
SHH SH SH SH HOH HoH oH <H cH DODDWDDMDMDNDDMNNWH 
XXX KKK KK MK KK KKK KKK KKK KKK 
HNMHIDOn DROWN HAC HIDO~DAGHNA 
|e he reer 

OO MDAID OW HH OM Is Hy B18 01 DO 09 OH 
ES Red Bei kanl an) AIA 09 SH Hid co be 

HW WM ene ee 
OD OF 1 OD OF 09 CF OD CD CD OD Or SREB RNR ERR 
KK KKK KK KKK KK XXX KKK KKK KX 
LAND AID OM OBOMN HAN CD HID Om DROHM 
re ae 
NAWHOWOONHONMDSNH WNOHOOR 900 He oe, 
Seal sedi a AN SAAR BSFRI oe PA 


Henna 


WOOODDOOODODOOO O- 


MK KKK KK KK KKK 


AN MDHiDoOor~daonN 
ret St ed 


1D O19 ©1090 O19 O19 O10 
rot rt NN OD OD SH SH 1 1D 


HW Na 


LD UD WD AD AMD UD 1D 1D 1D 1.9 1 1 


MRK KKK KKK KKK 


PND HIDO- DHDOnN 
eae een a! 


KXKKKKKK KK 


Pe ES Cie SSS ISO AOS 


11 X12=132 | 


1132 | 125212 


Sar) 


10 Do 
ie) Yes) nS OS rH 
i 


XK KKK KK 


AAO HIOOrARDOHA | 


TaN of) Hid © rt 0 


(ae eee ee le 


DAXAARARARAHAAID 


KKK KK KKAKKKMKK 


re 


HNMHIDOROROHN | 


rst ral 
tes 


ge 


Nore.—the sign X, in the above table, is to be read time 
when it follows 1, and times when it follows other numbers. 


os 
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Read the following numbers. 


2, 3. 4, 5. 6. 

1,000 2,200 1,020 2,007 3,482 
3,000 4,400 3,040 4,001 4,568 
5,000 6,600 5,060 5,003 5,608 
7,000 8,800 7,090 6,005 7,898 
9,000 9,900 9,070 8,009 9,890 


Art. 6. When a number is expressed by five figures, 
the fifth or left-hand figure denotes tens of thousands, 
or ten-thousands. In 45,670, the 4 denotes ten-thousands, 
and the 5, thousands. 

7. How many ten-thousands and how many thou- 
sands in 48,500? 85,350? 50,480? 60,070? 92,300? 


In reading a number expressed by five figures, the 
fifth and fourth figures are read together as so many 
thousands. Thus, 45,400 is read forty-five thousand four 
hundred. 


Read the following numbers: 


8. 9. 10. 11. 
10,000 21,000 34,400 58,333 
30,000 44,000 53,440 16,089 
50,000 63,000 67,444 99,008 
70,000 84,000 48,307 28,045 
90,000 99,000 39,600 67,909 


Arr. 7. When a number is expressed by six figures, 
the sixth or left-hand figure denotes hundreds of thou- 
sands, or hundred-thousands. In 534,000, the 5 denotes 
hundred-thousands. 

12. How many hundred-thousands, how many ten- 
thousands, and how many thousands in 328,000? 
650,000? 508,080? 607,800? 350,307? 470,386? 


In reading a number expressed by six figures, the 
W.E. Ai 
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sixth, fifth, and fourth figures are read together as 
thousands. Thus, 452,500 is read four hundred fifty-two 
thousand five hundred. 


Read the following numbers: 


13. 14. 15. 16. 
200,000 250,000 845,630 603,408 
400,000 360,000 803,084 490,732 
600,000 580,000 760,432 308,400 
800,000 730,000 900,425 600,550 
900,000 960,000 807,708 707,700 


Art. 8. The first group of three figures; viz, units, 
tens, and hundreds, constitutes the first or Units’ Period. 

The second group of three figures; viz, thousands, 
ten-thousands, and hundred-thousands, constitutes ‘the 
second or Thesieinde Period. 

The two periods may be separated by a comma, as 
in the examples above. 

17. Read the thousands’ period in the 13th, 14th, 
15th, and 16th examples above. 

18. Read the units’ period in the same examples. 


WRITTEN EXERCISES. 


19. Write in words: 3000; 4060; 7086; 6066; 8006. 

20. Write in words: 20000; 25000; 40500; 36300; 
48080 ; 30400. 

21. Write in words: 300000; 440000; 506000; 308400; 
450340. 


Express the following in figures as one number: 


22. 87 thousand 327 units. 
23. 70 thousand 75 units. 
24, 200 thousand 2 units. 
25. 8 thousand 80 units. 


26 


27. 
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. 250 thousand 50 units. 
305 thousand 305 units. 


28. 708 thousand 8 units. 


29 
30 


31. 


Expre 


32. 
33. 
34. 
35. 
36. 


37. 


38. 
39. 
40. 


41. 


42. 
43. 
44. 


45. 


46. 
47. 
48. 
49, 
50. 


51. 


52. 
. Four hundred fifty thousand two hundred. 

. Eight hundred forty-two thousand twenty-seven. 
. Seven hundred sixty thousand seven hundred six. 
. Nine hundred thousand. 

. Nine hundred forty-six thousand. 

. Seven hundred eight thousand two hundred, 


. 5660 thousand 360 units. 
. 780 thousand 600 units. 
80 thousand 80 units. 


ss the following numbers in figures : 


Three thousand four hundred. 

Seven thousand six hundred fifty. 
Two thousand four hundred forty-two. 
Four thousand five hundred and six. 
Six thousand five hundred twenty-five. 
Nine thousand. 

Nine hundred ninety-two. 

Forty-five thousand five hundred. 
Sixty thousand seven hundred ninety. 
Thirty-eight thousand twenty-two. 
Ninety-six thousand four hundred fifteen. 
Sixteen thousand ninety-eight. 

Forty thousand. 

Fifty-four thousand. 

Eight thousand eighty. 

Twenty thousand and two. 

Sixty-two thousand six hundred. 
Seventy-three thousand thirty-four. 
Ninety thousand seventy. 

Nine hundred sixty-two thousand. 

Six hundred thousand five hundred. 


. Four hundred thousand eighty. 
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60. Two hundred thousand sixty-six. : 
61. One hundred nine thousand thirty-eight. 
62. One hundred sixty thousand and six. 

63, Eight hundred nine thousand ninety. 

64. Seven hundred six thousand thirty. 

65. Thirty thousand thirty. 

66. Three thousand and three. 

67. Ninety-five thousand two hundred six. 

68. Six hundred twenty thousand forty-four. 
69. One hundred one thousand and one. 


LESSON Iil. 
THREE PERIODS—UNITS, THOUSANDS, AND MILLIONS. 


ORAL EXERCISES. 


Art. 9. When a number is expressed by seven or 
more figures, the seventh figure denotes millions; the 
eighth figure, ten-millions ; and the ninth figure, hundred- 
millions. 

In reading a number expressed by eight figures, the 
eighth and seventh figures are read together as millions. 
Thus, 45,050,050 is read forty-five million fifty thousand 


Sifty. 


Read the following numbers: 
ike 2. 3. 4. 
30,000,000 37,300,450 75,000,740 90,090,090 
45,000,000 40,207,006 80,000,008 83,830,083 
7,000,000 50,350,042 71,017,049 46,060,706 
27,000,000 8,080,080 65,560,000 66,666,666 


Art. 10. In reading a number expressed by nine 
figures, the ninth, eighth, and seventh figures are read 
together as millions. Thus, 450,000,500 is read four 
hundred fifty millions five hundred. 


Read the following numbers: 
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D5 6. 7. 8. 
200,000,000 250,200,200 609,070,700 6,006,006 
500,000,000 405,360,000 137,030,304 45,045,045 
700,000,000 546,308,400 906,089,080 60,060,060 
900,000,000 730,070,007 500,500,500 320,320,320 

Art. 11. The third group of figures, expressing mill- 


ions, ten-millions, and hundred-millions, constitutes the 
third or Millions’ Period. 


WRITTEN EXERCISES. 


9. Write in words: 4,400,300; 40,050,300. 
10. Write in words: 65,065,020; 300,070,600. 
11. Write in words: 406,650,000 ; 650,065,008. 


Express the following in figures as one number: 
12. 65 millions 400 thousands 60 units. 
13. 4 millions 752 thousands 458 units. 
14, 30 millions 10 thousands 101 units. 
15. 90 millions 9 thousands 70 units. 
16. 683 millions 417 thousands 998 units. 


Express the following in figures: 

1%. Fifty million thirty-two thousand six hundred 
forty. 

18. Thirty-five million nine thousand two hundred 
six. 

19. Five million five thousand and five. 

20. One million one hundred thousand and ten. 

21. Three hundred million seven hundred thirty. 

22. Sixty-two million three hundred thousand. 

23. Five hundred million five thousand. 

24. Eight hundred million eight hundred. 

25. Two million ten thousand eighty. 
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26. Four hundred million forty thousand four hun- 
dred and four. 

27. Eighty-six million ten thousand fifty-six. 

28. Seven hundred million seven thousand seven 
hundred twenty-five. 


LESSON IV. 


DEFINITIONS, PRINCIPLES, AND RULES, 


To Tracners.—All definitions, principles, and rules should, 
when practicable, be presented concretely and illustrated before 
pupils are required to state them in general terms. See “Oral 
Lessons in Number,” pages 183 to 187. 


Art. 12. A Unit is one. 

A Number is a unit, or a collection of units. 
An Integer is a whole number; as, 12, 75. 
Arithmetic treats of numbers and their use. 


Art. 13. There are three methods of expressing 
numbers : 

1. By words; as, five, fifty, etc. 

2. By letters, called the Roman method. 

3. By figures, called the Arabic method. 


Art. 14. Notation is the art of writing numbers. 
Numeration is the art of reading numbers. 


The term Notation is commonly used to denote the art of 
writing numbers by means of figures, called the Arabic Notation ; 
and Numeration, to denote the art of reading numbers expressed 
by figures. The writing of numbers by means of letters is the 
Roman Notation (Art. 21). 


Art. 15. A Figure is a character used to express 
number. 

There are ten figures, viz.: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

The first (0) is called Naught or Cipher, and is used 
to fill vacant orders. 
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The other nine figures express each one or more 
units, and are called Significant Figures. 
The ten figures are called digits. 


Art. 16. The successive figures which express a 
number, denote successive Orders of Units. These orders 
are numbered from the right; as, first, second, third, 
fourth, fifth, and so on. 

A figure in the first place denotes units of the first 
order; in the second place, units of the second order ; 
in the third place, units of the third order, and so 
on—the term wnits being used to express ones of any 
order. 


Art. 17. Ten units equal one ten, ten tens equal one 
hundred, ten hundreds equal one thousand; and, gen- 
erally, ten units of any order equal one unit of the neat 
higher order. 

Notr.—The teacher can make this principle plain to the pu- 
pils by means of the numeral frame. It is easily shown that 10 
ones or units equal 1 ten, and that 10 tens equal 1 hundred. 
The successive figures which express a number are written on a scale 
of tens. 


Art. 18. The figures denoting the successive orders 
of units, are divided into groups of three figures each, 
called Periods. 

The three orders of any period, counting from the 
right, denote, respectively, wnits, tens, and hundreds of 
that period. 

The first three orders express units, tens, and hun- 
dreds of wnits; the second three orders, units, tens, and 
hundreds of thousands; the third three orders, units, 
tens, and hundreds of millions, etc. 


Art. 19. The several orders may be named more 
briefly by calling the first order of each period by the 
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name of the period, and omitting the word “of” after 
tens and hundreds, thus: 


a 
I 
a 5 = 
8 E 3 3 
33 == se 3p 
LE ae SS ee ee 
2 x Z Zz 
3 3 = 5 
ee & i & 
2 2 2 a 3 £ 5. Sos 7 < 2 
Smee ite By Ue eda Sheet hs ae Bes ys. 
ee b a ae Pp x RF FB a a P 
fA SR eto gr eee 
—_~,—_— —_— ~~ — —— 
4th Period. 3d Period. 2d Period. Ist Period. 


Notre.—The fifth period is called Trillions; the sixth, Quad. 
rillions; the seventh, Quintillions; etc. There is no example 
in this work involving numbers expressed by more than three 
periods. 

Art. 20. The Value of a figure is the number which 
it expresses. Hence, 

The value of a figure depends upon the order in which 
it stands. 

Notr.—The distinction between the value of a figure and the 
figure itself is the same as the distinction between a number 
and the figure or figures which express it. A figure is not a 
number. 


The value of each of the successive figures which ex- 
press a number is a Term. The terms of 325 are 3 
hundreds, 2 tens, 5 units. 


Rule for Notation.—Begin at the left, and write the 
figures of each period in their proper orders, filling all 
vacant orders and periods with ciphers. 


Rule for Numeration.—1. Begin at the right, and sep- 
arate the number into periods of three figures each. 

2. Begin at the left, and read each period containing one 
or mere significant figures as if it stood alone, adding its 
name. 
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Nortss.—l. The name of the units’ period is usually omitted. 

2. In reading numbers, it is not necessary to connect the 
terms of a period or the successive periods with “and.” 405,020 
may be read four hundred five thousand twenty. The use of “and” 
is not, however, incorrect. This number may be read four hun- 
dred and five thousand and twenty. The latter reading is in accord- 
ance with general usage. 


LESSON V. 
ROMAN NOTATION. 


Art. 21. In the Roman Notation, numbers are ex- 
pressed by means of seven capital letters, viz: I, V, X, 
CT CA Ba 

I represents one; V, five; X, ten; L, fifty; C, one 
hundred; D, five hundred; M, one thousand. 


ArT. 22. All other numbers are expressed by repeat- 
ing or combining these letters. 

(1) When a letter is repeated, its value is repeated ; 
thus: II represents 2; XX, 20; CCC, 300, ete. 

(2) When a letter is placed before one of greater 
value, the less value is taken from the greater; thus: 
IV represents 4; IX, 9; XC, 90. 

(3) When a letter is placed after one of greater value, 
the less value is added to the greater; thus: VI repre- 
sents 6; XI, 11; CX, 110. 


Art. 23. In the following table, numbers are ex- 
pressed by letters and figures: 


iaeay «Ly VET 283 aN oe ie Ls XL, 40; 
Ike 2: IX, os DVL 16; L, 50; 
Thies: X, 1; SVL: LX, 60 ; 
LVA A: 2S ae XVIII, 18; LXX) 70; 
ee 0 ole ee: 3.6L. Geant Ce LXXX, 80; 
ete 04 PENG ES XX 205 XC, 90 ; 
NLL 7.5 XIV, 14; XXX, 30; C, 100. 
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WRITTEN EXERCISES. 


Express the following numbers by figures: 


i 2. 3. 

XIV CCL MDCL 
XXIV DCXC MDLX 
XX XIX CCXC MDLIX 
XCVI DCCL MDCCC 
CXI DCLIX MDCCCLX 
CIX MCCL MDCCCLXXXIII 
Express the following numbers by letters : 

4. 5. 6. a. 
45 156 210 1500 
76 184 550 1609 _ 
90 345 700 1808 
93 433 750 1868 
99 555 880 1940 
Express the following numbers by /etters: 

8. 9. 10. 11. 
204 1200 1685 2000 
409 1350 1944 2050 
540 1408 1865 2550 
675 1590 1909 3010 

LESSON VI. 


QUESTIONS FOR REVIEW. 


What is a unit? What is a number? What is an integer? 
Of what does arithmetic treat ? 

In how many ways may numbers be expressed? How are 
numbers expressed in the Arabic method? In the Roman 
method? What is notation? What is numeration? 

What is a figure? How many different figures are used to 
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express numbers? Which are called significant figures? Which 
figure has no numerical value? What is its use? 

What is meant by orders of units? How are the orders 
numbered? How many units of any order make one unit of the 
next higher order? 

How many orders make a period? What are the names of 
these orders? Give the names of the first four periods. 

What is the value of a figure? On what does the value of a 
figure depend? 

Give the rule for notation. Give the rule for numeration. 

How are numbers expressed in the Roman notation? Name 
the letters used, and give the value of each. How are numbers 
expressed by these letters? 

What is the largest number that can be expressed by one 
figure? By two figures? By three figures? 

What is the smallest whole number that can be expressed by 
one figure? By two figures? By three figures? By four figures? 
By seven figures? (Ans. to last, 1,000,000.) 


ADD LONG 


LESSON VII. 
ORAL EXERCISES. 


1. How many are 11 and 9? 11 and 10? 11 and 12? 
11 and 14? 11 and 16? 11 and 18? 

2. How many are 12 and 10? 12 and 12? 12 and 
138? 12 and 16? 12 and 18? 12 and 15? 

38. How many are 13 and 13? 138 and 12? 18 and 
15? 13 and 14? 18 and 16? 13 and 17? 

4. How many are 14 and 14? 14 and 10? 14 and 
12? 14 and 11? 14 and 16? 14 and 15? 

5. How many are 15 and 15? 15 and 10? 15 and 
11? 15 and 18? 15 and 12? 15 and 14? 

6. How many are 16 and 16? 17 and 17? 18 and 
18? 19 and 19? 20 and 20? 25 and 25? 

7. How many are 47 and 9 and 6 and 7 and 3? 
8. How many are 64+8+4+7+6-+ 9? 
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9. 38+6+94+8+6+5=how many? 
10. 26+9+5+6+8+7+3+4+6—how many? 
11. Add by 2’s from 17 to 41; 36 to 80. 

12. Add by 3’s from 2 to 50; from 24 to 72. 
18. Add by 4’s from 2 to 50; 27 to 87. 

14. Add by 5’s from 3 to 53; 37 to 87. 

15. Add by 6’s from 7 to 55; 34 to 94. 

16. Add by 7’s from 5 to 54; 54 to 96. 

17. Add by 8’s from 25 to 65; 47 to 95. 

18. Add by 9’s from 4 to 49; 49 to 94. 

19. Add by 10’s from 20 to 90; 17 to 87. 
20. Add by 12’s from 12 to 72. 


WRITTEN EXERCISES. 


21. What is the sum of 121, 233, 123, 332, 231, 323, ~ 
123, 232, and 333? 


Write the numbers so that the units shall 


aw form the first column; the tens, the second 
121 column; and the hundreds, the third column. 
233 Begin with the units’ column, and add, nam- 
123 ing results only, thus: 5, 8, 11, 12, 14, 17, 20, 
339 21,—21 units, equal 2 tens and 1 unit. 
231 Write the 1 unit under the units’ column, 
393 and add the 2 tens with the tens’ column, thus: 

5, 8, 10, 12, 15, 18, 20, 23, 25,—25 tens, equal 2 

123 hundreds and 5 tens. 
232 Write the 5 tens under the tens’ column, and 
333 add the 2 hundreds with the hundreds’ column, 


9051. Sum. thus: 5, 7, 8, 11, 13, 16, 17, 19, 20,—20 hun- 
=——’ dreds, equal 2 thousands and 0 hundreds. 


21 Write the 0 hundreds under the hundreds’ 
23 column, and write the 2 thousands in thou- 
18 sands’ place. The sum is 2051. 

2051, Sum. To test the accuracy of the work, add the 


columns downward. 


Notr.—The manner in which the sums of the several columns 
are united mentally is shown below the double lines. 
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Copy and add the following numbers: 


22. 23. 24. 25. 26. 
33232 15215 23512 52134 24137 
82323 14348 30425 34445 16126 
23213 45046 41341 53054 20050 
13221 50350 23301 44052 16654 
32233 33432 41545 25253 33456 

232111 43543 43453 34545 44162 
323212 23343 25445 41534 23206 
232021 45452 41505 22335 36062 
27. 28. 29. 30. 31. 
43260 35260 305129 106406 240455 
32345 16165 224603 140757 140364 
16606 32542 350164 265075 255074 
46060 36344 255234 160214 463647 
50050 24030 145344 344123 545633 
16566 33246 242456 534522 160572 
24656 21438 145346 261231 720277 
32562 45546 200500 160214 477353 
45672 37408 560347 754321 175324 
32. 33. 34. 35. 36. 
32620 7121365 19864 42764 5784062 
75437 2171634 34687 8738768 309984 
50743 1237773 . 46768 634187 67792 
64017 7143656 65837 9463506 9999 
82516 2674467 80040 324483 999807 
18416 6734765 18608 43832 9095742 
13673 6574636 36084 2741608 3407856 
31654 7147347 45687 837860 9900789 
46810 8342108 38762 708078 444444 
53472 3562735 TUE 666666 666666 


16172 4444444 88888 565555 99999 
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37, 38. 39. 40. 
$27150 $ 28165 $4009 100 $799038 
45263 41412 270036 691104 
58016 175550 116023 136585 
12141 250600 1085075 117760 
95700 182737 2063 85891 
855 457019 47184 570897 
3038 6118 490737 464109 
63025 3027 1927808 155025 
$ $ $ $ 


Norr.—In writing sums of money to add or subtract, the 
dollar sign is written but twice; viz, before the first number and 
before the answer. 


41. Add $13145, $9187, $10050, $1087, $96050, $75187, 
$55475, $250084, and $16025. 

42. Add $72010, $96819, $3118, $10050, $39142, $83115, 
$790068, $1600, and $45. 

43. Add $260, $372, $13687, $45860, $45083, $90850, 
$11283, and $1805 

44, What is the sum of four hundred four; four thou- 
sand forty; forty thousand four hundred; and four 
million four hundred thousand ? 

45. Add thirty-six thousand three hundred twenty- 
five; fourteen thousand forty-six ; twenty-three thousand 
four hundred five; fifteen thousand sixteen; and three 
hundred six thousand three hundred four. 

46. What is the sum of three million one thousand 
fifty-six; six hundred thousand six hundred twenty- 
five; four million forty-two thousand four; and forty- 
five million six hundred fifty thousand? 

47. What is the sum of sixteen million four thousand 
sixty-five; three hundred thousand two hundred fifty- 
six; seven thousand forty; five million five thousand 
seven; four hundred thousand six hundred seven; and 
three hundred forty thousand seventy ? 
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48. What is the sum of forty-five million seven thou- 
sand seventy; six million sixty-five thousand two hun- 
dred six ; seventy-five thousand forty-four; eight million 
eight thousand eight; eighteen million eighteen thou- 
sand eighteen; and eighty million eight hundred thou- 
sand ? 


LESSON VIII. 
ORAL PROBLEMS. 


1. Frank has 5 marbles in one hand and 2 marbles 
in the other: how many has he in both hands? 


SoLuTIon.—5 marbles and 2 marbles are 7 marbles: Frank has 
7 marbles in both hands. 


2. A drover bought 9 sheep of one farmer and 2 sheep 
of another: how many sheep did he buy? 

3. A grocer sold 8 pounds of sugar to one customer, 
3 pounds to another, and 2 pounds to another: how 
many pounds of sugar did he sell? 

4. A man walked 4 miles the first hour, 3 miles the 
second, and 2 miles the third: how many miles did he 
walk in the 3 hours? 

5. A man gave $26 for a coat and $5 for a hat: how 
many dollars did he give for both? 

6. A drover bought 19 cows of one man, 4 of another, 
and 5 of another: how many cows did he buy? 

7%. James picked 27 peaches from one limb and 5 
peaches from another: how many peaches did he pick 
from both limbs? 

8 Mary has written 16 lines: if she write 5 lines 
more, how many lines will she then hawe written? 

9. George gave 15 cents for a slate and 5 cents for a 
pencil: how many cents did he give for both? 

10. John solved 18 problems before school and 6 prob- 
lems in school: how many problems did he solve? 
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11. A farmer bought a cow for $27 and a calf for $6: 
how much did he pay for both? 

12. The head of a fish is 5 inches long, its body 16 
inches, and its tail 6 inches: how long is the fish? 

13. In a certain orchard there are 29 apple-trees, 5 
pear-trees, and 6 peach-trees: how many trees in the 
orchard ? 

14. William gave a blind boy 19 cents, John gave 
him 15 cents, and Charles 6 cents: how many cents 
did they all give him? 

15. A man bought a set of harness for $37, a saddle 
for $7, and a bridle for $4: how much did he pay for 
all? 

16. Frank gave 10 cents for a lead-pencil, 5 cents for 
a piece of rubber, and 7 cents for paper: how much did 
the three articles cost? 

17. A gentleman gave $36 for a suit of clothes, $7 for 
a pair of boots, and $5 for a hat: how much did he 
pay for all? 

18. A farmer raised 16 loads of hay in one field, 8 
loads in another, and 7 loads in another: how much 
hay did he raise? 

19. A lady paid $27 for a shawl, $8 for a bonnet, 
and $4 for a pair of shoes: how much did she pay for 
all? 

20. A merchant sold 18 yards of muslin to one cus- 
tomer, 7 yards to another, and 8 yards to another: 
how many yards did he sell? 

21. A man paid $23 for a coat, $9 for a pair of trowsers, 
and $6 for a vest: how much did he pay for the suit? 

22. A lady gave 15 cents for thread, 8 cents for nee- 
dles, and 7 cents for pins: how many cents did she 
spend ? 

23. A gentleman gave $95 for a horse, $15 for a 
saddle, and $5 for a bridle: how much did he pay 
for all? 
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WRITTEN PROBLEMS. 


24. July has 31 days; August, 31; September, 30; Oc- 
tober, 31; November, 30; and December, 31: how many 
days in the last six months of the year? 

25. January has 31 days; February (except in leap 
year), 28; March, 31; April, 30; May, 31; and June, 
30: how many days in the first six months of the 
year? 

26. A man bought four loads of hay, the first weigh- 
ing 2130 pounds, the second 2312 pounds, the third 
2232 pounds, and the fourth 2322 pounds: how many 
pounds of hay in the four loads? 

27. A grain dealer bought 2350 bushels of wheat on 
Monday, 4215 bushels on Tuesday, 3245 bushels on 
Wednesday, 1500 bushels on Thursday, 2424 bushels on 
Friday, and 1350 bushels on Saturday: how many 
bushels did he buy? 

28. In a city having five wards, there are 345 voters 
in the first ward, 443 in the second, 213 in the third, 
523 in the fourth, and 425 in the fifth: how many 
voters in the city? 

29. The first ward of a city contains 1675 youth of 
school age; the second, 2357 youth; the third, 2347; 
the fourth, 3270; and the fifth, 2677: how many youth 
of school age in the city? 

30. A father gave to his eldest son 225 acres of land; 
to the second, 155 acres; to the third, 145 acres; and to 
the youngest, 124 acres: how many acres did he give 
to all? 

31. The first three cars of a freight train contain 35240 
pounds each; the next four cars, 25345 pounds each; 
the next two cars, 31540 pounds each; and the last car, 
25432 pounds: how many pounds of freight in the ten 


cars? 
w.E, A.—t. 
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32. A gentleman owns 5 farms, containing respectively 
285 acres, 345 acres, 146 acres, 438 acres, and 248 acres: 
how many acres of land does he own? 

38. A steam-ship sailed 217 miles the first day; 265 
miles the second; 227 miles the third; 187 miles the 
fourth; and 168 miles the fifth: how many miles did 
it sail in the five days? 

34. The distance by railroad from Boston to Spring- 
field is 98 miles; from Springfield to Albany, 103 miles; 
from Albany to Buffalo, 298 miles; from Buffalo to 
Cleveland, 183 miles; from Cleveland to Chicago, 355 
miles: how far from Boston to Chicago? 

35. A man paid $3575 for a lot, $5460 for a house, 
$875 for a stable, and $675 for other improvements: 
what did the property cost? 

36. A merchant’s sales on Monday, were $275; on 
Tuesday, $368; on Wednesday, $540; on Thursday, 
$165; on Friday, $398; and on Saturday, $754: what 
was the amount of his sales in the week? 

37. Ohio contains 41060 square miles; Indiana, 36350 
square miles; [linois, 56650 square miles; and Michi- 
gan, 58915 square miles: what is the area in square 
miles of these four states? 

38. Maine contains 33040 square miles; New Hamp- 
shire, 9305; Vermont, 9565; Massachusetts, 8315; Rhode 
Island, 1250; and Connecticut, 4990: how many square 
miles in these six New England states? 

39. The population of New York, in 1880, was 5082871 ; 
of Pennsylvania, 4282891; of Ohio, 3198062; of Illinois, 
3077871; of Missouri, 2168380; and of Indiana, 1978301 : 
what was the population of these six states? 

40. The population of Alabama, in 1880, was 1262505 ; 
Georgia, 1542180; Kentucky, 1648690; Mississippi, 
1131597; North Carolina, 1399750; South Carolina, 
995577; Texas, 1591749; and Virginia, 1512565: what 
was the population of these eight states? 
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LESSON IX. 
DEFINITIONS AND RULE. 


Art. 24. The Sum of two or more numbers contains 
as many units as all the numbers taken together. It 
is also called the Amownt. 


Art. 25. Addition is the process of finding the sum 
of two or more numbers. 


Art. 26. The Sign of Addition is +. It is called 
plus, meaning more. 

When placed between two numbers, it shows that 
they are to be added. Thus, 8+ 5 is read 8 plus 5, 
and it shows that 5 is to be added to 8. 


The Sign of Equality is =. It is read equals, or ts 
equal to. Thus, 7+ 8=165 is read 7 plus 8 equals 15. 


Art. 27. Numbers are either Concrete or Abstract. 


A Concrete Number is applied to a particular thing; 
as, 4 pears, 7 hours, 30 steps. 


An Abstract Number is not applied to any particu- 
lar thing; as, 4, 7, 30. 


Art. 28. Fourteen balls and 12 balls are numbers 
of the same kind, and 6 tens and 3 tens are numbers 
of the same order. Numbers of the same kind or order 
are Like Numbers. 

Only like numbers can be added. Three pears and 4 peaches 


can not be added, nor can 3 units and 4 tens be added, except 
by first reducing the 3 tens to 380 units. 


Rule for Addition.—1. Write the numbers to be added 
so that figures denoting wnits of the same order shall be in 
_ the same column, and draw a line underneath. 
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2. Beginning with units, add each column, and write the 
sum, when less than ten, underneath. 

3. When the sum of any column exceeds nine, write the 
right-hand figure under the column added, and add the 
number denoted by the left-hand figure or figures with the 
next column. 


4. Write the entire sum of the left-hand column. 
Proof.— Add the columns downward. 


SUBTRACTION. 


LESSON X. 
ORAL EXERCISES. 


1. How many is 11 less 3? 12 less 3? 21 less 3? 
31 less 3? 22 less 3? 382 less 3? 

2. How many is 13 less 4? 23 less 4? 48 less 4? 
13 less 5? 33 less 5? 53 less 5? 68 less 5? 

3. How many is 13 less 6? 33 less 6? 63 less 6? 
14 less 6? 44 less 6? 54 less 6? 

4. How many is 12 less 7? 32 less 7? 52 less 7? 
62 less 7? 15 less 7? 45 less 7? 55 less 7? 

5. How many is 15 less 8? 25 less 8? 45 less 8? 
35 less 8? 65 less 8? 75 less 8? 95 less 8? 

6. How many is 17 less 8? 387 less 8? 57 less 8? 
47 less 8? 67 less 8? 77 less 8? 97 less 8? 

7. How many is 16 less 9? 36 less 9? 46 less 9? 
26 less 9? 66 less 9? 86 less 9? 76 less 9? 

8. How many is 13 less 9? 33 less 9? 48 less 9? 
63 less 9? 53 less 9? 73 less 9? 88 less 9? 

9. How many is 23 less 11? 24 less 12? 25 less 12? 
22 less 12? 25 less 18? 24 less 13? 26 less 18? 

10. How many is 25 less 14? 28 less 14? 30 less 
15? 25 less 15? 26 less 15? 27 less 15? 42 less 20? 

11, Subtract by 2’s from 50 back to 0; 41 back to 1. 
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12. Subtract by 3’s from 70 back to 31; 41 to 2. 
18. Subtract by 4’s from 42 back to 2; 51 to 8. 

14. Subtract by 5’s from 53 back to 3; 62 to 22. 
15. Subtract by 6’s from 52 back to 4; 68 to 15. 
16. Subtract by 7’s from 54 back to 5; 78 to 17. 
17. Subtract by 8’s from 68 back to 4; 75 to 35. 
18. Subtract by 9’s from 48 back to 8; 75 to 30. 
19. Subtract by 10’s from 57 to 7; 68 to 18. 

20. Subtract by 12’s from 48 to 0; 84 to 48. 


WRITTEN EXERCISES. 


21. From 358 take 235; from 3683 take 2542. 

22. From 5334 take 2726. 

Write units under units, tens under PROCESS. 
tens, etc. : 

Since 6 units can not be taken from 4 Minuend, 5884 
units, add 10 units to the 4 units, making Subtrahend, 2726 
14 units, and take 6 units from the 14 Difference, 2608 
units, and write 8 units (the difference) 
below. To balance the 10 units added to the minuend, add 1 
ten (equal to 10 units) to the 2 tens, making 3 tens, and take 3 
tens from 3 tens, and write 0 (the difference) below. 

Since 7 hundreds can not be taken from 3 hundreds, add 10 
hundreds to the 3 hundreds, making 13 hundreds, and take 7 
hundreds from 13 hundreds, and write 6 hundreds (the differ- 
ence) below. To balance the 10 hundreds added to the minuend, 
add 1 thousand (equal to 10 hundreds) to the 2 thousands, mak- 
ing 3 thousands, and take 3 thousands from 5 thousands, and 
write 2 thousands (the difference) below. The difference is 2608. 


Notrs.—1. The teacher should show that the adding of 10 to 
a term of the minuend and 1 to the next higher term of the 
subtrahend increases both minuend and subtrahend equally, and, 
hence, does not affect the difference. The 10 is not “borrowed.” 

2. Instead of adding 1 to the next term of the subtrahend, 1 
may be taken from the next term of the minuend. Many teach- 
ers prefer the latter method. The 10 need not be obtained by 
reducing 1 of the next higher order. The 10 added to a term of 
the minuend is balanced by taking 1 from the next higher term. 
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23. 24. 25. 26. 27. 
From 463 3272 1385 5754 3416 
Take 336 2147 1276 3457 507 

28. 29. 30. 81. 32. 
From 3041 14406 20670 30401 = 67113 
Take 2637 7345 7356 20576 8094 

33. 34, 35. 36. 

From $3075 $70563 $50000 $30406 
Take 1847 29487 9045 7085 


37. From sixteen thousand twenty-six take seven 
thousand five hundred forty-five. 

38. From five hundred seven thousand two hundred 
two take eighty-seven thousand sixty-seven. 

39. From forty million seven hundred take eighty 
thousand eighty-eight. 

40. From fifty-seven million six thousand sixty take 
eight million eight thousand and eight. 


LESSON XI. 


ORAL PROBLEMS. 


1, Charles earned 21 cents by selling papers, and 
gave 4 cents for a comb: how many cents had he 
left ? 


SoLution.—21 cents less 4 cents are 17 cents; Charles had 17 
cents left. 


2. Kate is 15 years old and her sister is 6 years 
younger: what is her sister’s age? 

8. There are 21 passengers in a car: if 7 of them 
leave at a station, how many will remain? 
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4, There are 13 men in one coach and 8 men in 
another: how many men in the first coach more than 
in the second? 

5. A man gave $12 for a saddle and $4 for a bridle: 
how much did the saddle cost more than the bridle? 

6. Henry wrote 21 words, but misspelled 5 of them: 
how many words did he spell correctly ? 

7. Charles’s lesson consists of 15 examples, and he 
has solved 9 of them: how many has he not solved? 

8. James is 14 years old, and his brother Henry is 
5 years younger: how old is Henry? 

9. A school has enrolled 65 pupils, and 8 pupils are 
absent: how many are present? 

10. Mr. Smith is 44 years of age and his youngest 
son is 8 years of age: what is the difference in their 
ages? 

11. A school contains 9 more girls than boys: if there 
are 56 girls, what is the number of boys? 

12. From a cask containing 45 gallons of molasses, 39 
gallons were sold: how many gallons remained unsold? 

13. In a school, 63 pupils are enrolled and 54 are 
present: how many pupils are absent? 

14. If a man earn $45 a month, and spend $36, how 
much does he lay up? 

15. A man gave $35 for a watch and $12 for a chain: 
how much did the watch cost more than the chain? 

16. Charles has 17 marbles and John 8: how many 
more marbles has Charles than John? 

17. A teacher asked his class 52 questions, and 8 
questions were answered incorrectly: how many were 
answered correctly ? 


WRITTEN PROBLEMS. 


18. A grocer bought 585 pounds of sugar and sold 231 
pounds: how many pounds had he left? 
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19. A farm contains 358 acres of land: if 175 acres 
should be sold, how many acres would be left? 

20. A man bought a house for $4370, and sold it for 
$6450: how much did he gain? 

21. A man bought 3487 bushels of wheat, and sold 
1495 bushels: how many bushels had he left? 

22. The number of youth of school age in a certain 
city is 1234, and 756 pupils are enrolled in the schools: 
how many youth are not enrolled? 

23. A man whose income is $1850, expends annually 
$1365: how much does he lay up? 

24. A merchant having $11315 in bank, drew out 
$976: how much remained in the bank? 

25. The Pilgrims landed at Plymouth in 1620, and 
our National Independence was declared in 1776: how 
many years between the two events? 

26. The first steam-boat was made in 1807, and the 
Atlantic Cable was laid in 1866: how many years 
between the two events? 

27. America was discovered in 1492, and the Pilgrim 
landed at Plymouth in 1620: how many years inter- 
vened ? 

28. Mt. Etna is 10874 feet high, and Mt. Vesuvius 
3948 feet: how much higher is Etna than Vesuvius? 

29. Mont Blanc, in Europe, is 15744 feet high, and 
Mount Sorata, in South America, is 21286 feet high: 
what is the difference in their height? 

30. An army of 30340 men lost 7568 in battle: how 
many men did it then contain? 

31. The area of the six New England states is 66,465 ~ 
square miles, and the area of California is 158,360 square 
miles: how much greater in area is California than 
New England? 

32. The population of the United States, in 1870, was 
38,558,371, and in 1880 the population was 50,155,783: 
what was the increase in ten years? 
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LESSON XII. 
DEFINITIONS AND RULE. 


Art. 29. Subtraction is the process of taking a less 
number from a greater. 


The Minuend is the number from which the less 
number is taken. 


The Subtrahend is the number taken from the min- 
uend. 


The Difference is the number obtained by subtracting. 


The difference is the number of units in the minuend more 
than in the subtrahend. 


Art. 30. The Sign of Subtraction is —. It is read 
minus or less. It shows that the number after it is to 
-be subtracted from the number before it. 


Only like numbers can be subtracted. Three pencils can not 
e subtracted from 7 books, nor 3 units from 7 tens. 


Rule for Subtraction.—l. Write the subtrahend under 
the minuend, placing units under wnits, tens under tens, 
hundreds under hundreds, ete. 

2. Begin at the right, and subtract each term of the sub- 
trahend from the term above it, and write the difference 
underneath. 

3. When any term of the subtrahend is greater than the 
term above it, add 10 to the upper term, and then subtract, 
and write the difference underneath. 

4. When 10 has been added to the upper term, add 1 to 
the next higher term of the subtrahend before subtracting. 


Proof.— Add the remainder and subtrahend ; if their sum 
ts equal to the minuend, the work is correct. 


Nots.—Instead of adding 1 to the next term of the subtra- 
hend, 1 may be subtracted from the next term of the minuend. 
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LESSON XIII. 
PROBLEMS COMBINING ADDITION AND SUBTRACTION. 
ORAL PROBLEMS. 


1. Robert picked 21 peaches, and gave 7 to his sister 
and 8 to his brother: how many peaches had he left? 


SoLution.—7 peaches and 8 peaches are 15 peaches; 21 peaches 
less 15 peaches are 6 peaches: he had 6 peaches left. 


2. An orchard contains 33 trees, and 17 of them are 
apple-trees, 8 peach-trees, and the rest pear-trees: how 
many pear-trees in the orchard? 

3. A grocer bought 35 bushels of apples, and sold 17 
bushels to A, 9 bushels to B, and the rest to C: how 
many bushels did he sell to C? 

4. A man earned $45, and paid $15 for house rent, 
$8 for flour, $7 for shoes, and $10 for groceries: how 
much had he left? f. 

5. A man sees 15 pigeons on one branch of a tree ay 
and 9 pigeons on another branch: if 7 should fly away, 
how many would be left on the tree? 

6. A farmer had 23 chickens, but 7 of them died 
and 5 were carried off by a hawk: how many chickens 
had he left? 

7. A drover bought 17 sheep of one farmer, 6 sheep 
of another, and 8 of another, and then sold 9 of them 
to a butcher: how many sheep had he left? . 

8. A farmer bought a cow for $25, a calf for $8, and 
a sheep for $5, and gave in payment a colt worth $30 
and the balance in money: how much money did he 
pay? 

9. A lad earned 50 cents by selling papers, and paid 
25 cents for a reader, 8 cents for a slate, and 12 cents 
for a copy-book: how many cents had he left? 

10. From the sum of 17, 8, and 6, take 9. 
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WRITTEN PROBLEMS. 


11. From a piece of carpeting containing 150 yards, a 
merchant sold 3 carpets, containing 27, 39, and 42 
yards, respectively: how many yards did he sell? How 
many yards were left? 

12. From the sum of $4750, $2284, $960, and $435 
take $5863. 

18. A regiment entered the service with 1088 men; 
150 were killed in battle, 65 died of disease, 24 de- 
serted, and 250 were discharged: how many remained? 

14. A grain dealer bought 1250 bushels of wheat on 

Monday, 2145 bushels on Tuesday, and 8240 bushels 
on Wednesday, and on Thursday he sold 5450 bushels: 
how many bushels did he buy? How many bushels 
had he left? 
- 15. A man deposited $175, $141, $75, $304, and $250 
in a bank, and then drew out $480 and $225: how 
‘many dollars did he deposit? How many did he draw 
out? How many remained in the bank? 

16. A farmer raised 1480 bushels of wheat, and sold 
580 bushels to one man and 475 bushels to another: 
how many bushels were left? 

17. Rhode Island contains 1250 square miles; Dela- 
ware, 2055 square miles; Connecticut, 4990; New Jersey, 
7815; and Kentucky, 40400: how many more square 
miles in Kentucky than in the other four states? 

18. From the sum of 2368 and 1299 take their differ- 
ence. 


19. From the sum of 2348 and 1864 take their differ- 
ence. 

20. From the sum of 506703 and 340067 take their 
difference. 


21. From the sum of $3040, $2685, and $872, take the 
sum of $5231 and $1665. 
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MULTIPLICATION. 


LESSON XiV. 
ORAL EXERCISES. 


1. How many are 4 times 3? 6 times 3? 8 times 3? 
10 times 3? 5 times 3? 7 times 3? 9 times 3? 

2. How many are 4 times 4? 6 times 4? 8 times 4? 
10 times 4? 5 times 4? 7 times 4? 9 times 4? 

3. How many are 3 times 5? 5 times 5? 7 times 5? 
9 times 5? 6 times 5? 8 times 5? 10 times 5? 

4. How many are 5 times 6? 7 times 6? 9 times 6? 
4 times 6? 6 times 6? 8 times 6? 10 times 6? 

5. How many are 3 times 7? 5 times 7? 7 times 7? 
9 times 7? 4 times 7? 6 times 7? 8 times 7? 10 
times 7? 

6. How many are 4 times 8? 6 times 8? 8 times 8? 
10 times 8? 5 times 8? 7 times 8? 9 times 8? 

7. How many are 3 times 9? 5 times 9? 7 times 9? 
9 times 9? 6 times 9? 8 times 9? 10 times 9? 

8. How many are 5 times 10? 7 times 10? 8 times 
10? 10 times 10? 11 times 10? 12 times 10? 

9. How many are 4 times 11? 6 times 11? 8 times 
11? 5 times 11? 7 times 11? 9 times 11? 

10. How many are 3 times 12? 5 times 12? 7 times 
12? 9 times 12? 11 times 12? 6 times 12? 8 — 
12? 10 times 12? 12 times 12? 


WRITTEN EXERCISES. 


11. Multiply 345 by 6. 
12. Multiply 485 by 7; by 8; by sees bile 
6; by 5; by 9. Multiplicand, 345 
13. Multiply 5674 by 5; by 7; Multiplier, _6 
by 8; by 6; by 9. Product, . 2070 
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14. Multiply 6708 by 6; by 5; by 7; by 9; by 8. 

15. Multiply 8099 by 5; by 6; by 7; by 8; by 9. 

16. Multiply 2706 by 6, and the product by 8. 

17. Multiply 4560 by 7, and the product by 9, and 
this product by 5. 

18. Multiply 3048 by 8, and the product by 7, and 
this product by 6. 

19. Multiply 456 by 43. 


Write the multiplier under the mul- PROCESS. 
tiplicand, placing units under units and Multiplicand, 456 
tens under tens. See Z 

Multiplier, 43 


First multiply by the 3 units (as in 
the preceding examples), which gives Partval | 1368 
1368 for the first partial product. products, ( 1824 

Next multiply by the 4 tens, and Product, 19608 
since units multiplied by tens (or tens 

by units) produce tens, tens by tens ji, LUsTRATIVE PROCESS. 
hundreds, and hundreds by tens thou- 456 X 3= 1368 
sands, the second partial product, is 4 dens, 

2 hundreds, 8 thousands, and 1 ten thou- 456 X40 = 18240 __ 
sand, which are written in their proper Product, 19608 
orders. 

Add the two partial products, and their sum, which is 19608, 
is the product required. 

Note.—The teacher should show that units multiplied by tens 
produce tens; tens by tens, hundreds; hundreds by tens, thousands, 
etc. This may be done, in the above example, by changing the 
4 tens into 40 units. 40 times 6 units=240 units, or 24 tens; 
and 40 times 5 tens= 200 tens, or 20 hundreds, etc. The first 
figure of each partial product is written under the multiplier 
which produces it. 


20. Multiply 4606 by 54; by 75; by 86; by 69. 
21. Multiply 2327 by 36; by 65; by 78; by 84. 
22. Multiply 30279 by 34; by 57; by 66; by 88. 
23. Multiply 48065 by 41; by 61; by 50; by 80. 
24. Multiply 34756 by 65; by 71; by 60; by 90. 
25. Multiply 40732 by 55; by 66; by 88; by 77. 


94 


26, 


27. 


28. 
29. 
30. 


31. 
32. 
33. 
34. 
35. 
36. 
37. 
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Multiply 81017 by 44; by 99; by 59; by 69. 
Multiply 63006 by 73; by 37; by 78; by 87. 


Multiply 4068 by 346. 

Multiply 63082 by 435. (28) PROCESS. 
Multiply 40694 by 327. 4068 
Multiply 45053 by 644. 346 
Multiply 343607 by 482. 24408 
Multiply 60563 by 2346. 16272 
Multiply 5378 by 2435. 12204 
Multiply 3254 by 420. Product, 1407528 


Multiply 2346 by 2346. 
Multiply 4165 by 4165. 


Notre.—The product of a number by itself is the square of the 
number, and the product of a number by its square is the cube 
of the number. 


38. 
39. 


40. 


Multiply 342 by 342, and the product by 342. 


‘Multiply 453 by 453, and the product by 453. 


Multiply 2745 by 306. 


PROCESS. ore Multiply successively by the first and 


2 third terms of the multipHer, and since 
306 units multiplied by hundreds produce hun- 


Partial 16470 dreds, write the first figure of the second 
diick | oe partial product in hundreds’ order. In 
| SR alert. 306 there are no tens to be used as a 


Product, 839970 multiplier. 


41 


43, 


45, 


46. 


47. 


48. 
49, 
50. 


42. 


44, 


Multiply 4086 by 608; by 707; by 509. 
Multiply 7908 by 506; by 2008; by 6005. 
Multiply 6075 by 3008; by 5006; by 4009. 
Multiply 3460 by 407; by 506; by 4008. 
Multiply 4607 by 705; by 608; by 5006. 
Multiply 5083 by 706; by 907; by 6005. 
Multiply 45063 by 7008; by 6307. 
Multiply 30876 by 3406; by 7009. 
Multiply 14800 by 47; by 54; by 6065. 
Multiply 348000 by 324; by 462; by 508. 


51. 
52. 
53. 
54. 


55. 


56. 


57. 


58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 


67. 


68. 
69. 


MULTIPLICATION. 


Multiply 230800 by 405; by 666. 


Multiply 23050 by 4006. 
Multiply 2059 by 3400. 
Multiply 4806 by 67000. 
Multiply 5284 by 2900. 
Multiply 4509 by 56000. 
Multiply 6375 by 40800. 
Multiply 92005 by 68000. 
Multiply 89000 by 4500. 
Multiply 94000 by 3600. 
Multiply 90800 by 640. 
Multiply 4760 by 203000. 
Multiply 88000 by 8800. 
Multiply 3074 by 1000. 
Multiply 30840 by 5000. 


Multiply $475 by 24; by 63; by 145. 
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(53) PROCESS. 
2059 
3400 


8236 
6177 
7000600 


(59) PROCESS, 


89000 
4500 


445 
306 


400500000 


Multiply $6025 by 48; by 65; by 407; by 606. 
Multiply $36580 by 425; by 708; by 240; by. 800. 
Multiply $4016 by 24; by 9; by 250; by 700. 


LESSON XV. 


ORAL PROBLEMS. 


1. If a man earn $3 a day, how many dollars will 
he earn in 6 days? 


So.ution.—If a man earn $3 in one day, in 6 days he will 
earn 6 times $3, which is $18. 


2. If a boy walk 3 miles a day in attending school, 


how many miles will he walk in 10 days? 


3. There are 3 feet in a yard: how many feet in 2 


yards? In 4 yards? 5 yards? 7 yards? 


4. There are 4 quarts in a gallon: how many quarts 


in 5 gallons? In 7 gallons? 10 gallons? 
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5. There are 5 cents in a half-dime: how many cents 
in 3 half-dimes? In 5 half-dimes? 

6. If there are 5 school-days in a week, how many 
school-days in 6 weeks? ‘In 8 weeks? In 10 weeks? 

7. If a horse travel 6 miles an hour, how far will it 
travel in 5 hours? In 10 hours? 

8. There are 6 feet in a fathom: how many feet in 7 
fathoms? In 9 fathoms? 8 fathoms? 

\ 9. There are 6 days for labor in each week: how 
many days for labor in 6 weeks? In 9 weeks? 

10. There are 8 rows of trees in an orchard, and 6 
trees in each row: how many trees in the orchard ? 

11. There are 4 pecks in a bushel: how many pecks 
in 6 bushels? In 8 bushels? 10 bushels? 12 bushels? 

“12. There are 8 quarts in 1 peck: how many quarts 
in 8 pecks? 5 pecks? 7 pecks? 6 pecks? 

13. There are 8 pints in a gallon: how many pints 
in 4° gallons? 6 gallons? 8 gallons? 10 gallons? 

14. If an orange is worth 5 apples, how many apples 
are 7 oranges worth? 10 oranges? 8 oranges? 
~15. James has 8 marbles, and John has 6 times as 
many: how many marbles has John? 

16. If a man earn $8 a week, how much will he earn 
in 9 weeks? 11 weeks? 8 weeks? 

17. A railroad car has 8 wheels; how many wheels 
has a train of.7 cars? A train of 9 cars? 

18. If a horse eat 8 quarts of oats each day, how 
many quarts will he eat in 6 days? In 10 days? 
_-19. Charles received $9 a month as errand-boy: how 
much will he earn in 10 months? In 12 months? 

20. What will 7 lead-pencils cost at 6 cents apiece? 

21. What will 6 oranges cost at 5 cents apiece? 

22. If a pint of oil cost 8 cents, what will 8 pints 
cost? 10 pints? 12 pints? 

23. What will 6 bananas cost at two for 5 cents? 

24, What will 5 barrels of flour cost at $9 a barrel? 


ee 
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25. What will 8 pounds of beef cost at 10 cents a 
pound? At 12 cents? At 15 cents? 

26. What will 6 quarts of strawberries cost at 8 cents 
a quart? At 10 cents? At 12 cents? 

27. What will 12 heads of cabbage cost at 4 cents a 
head? At 5 cents? At 6 cents? 

28. What will 8 boxes of matches cost at 15 cents a 
box? At 20 cents? At 25 cents? 

29. What will 4 pairs of boots cost at $6 a pair? 

30. What will 12 yards of muslin cost at 8 cents a 
yard? At 6 cents? At 10 cents? 

31. What will 11 sheep cost at $7 a head? 

32. What will 8 barrels of apples cost at $2 a barrel? 
At $3 a barrel? 


WRITTEN PROBLEMS. 


33. There are 320 rods in a mile: how many rods 
are there in 3 miles? In 12 miles? 25 miles? 

34. If a train of cars run 425 miles a day, how far 
will it run in 8 days? In 45 days? 

35. If 135 tons of iron rails will make one mile of 
railroad, how many tons will make 245 miles? 

36. If a ship sail 216 miles a day, how far will it 
sail in 12 days? In 23 days? In 45 days? 

37. If a web of flannel contain 46 yards, how many 
yards in 46 webs? 165 webs? 480 webs? 

38. A father divided his estate among four sons, 
giving to each $3545: what was the value of the estate? 

39. There are 60 minutes in an hour: how many 
minutes in 24 hours, or one day? How many minutes 
in 7 days, or a week? 

40. Enos lived 905 years: how many days did he 
live, allowing 365 days to the year? 

41. A planter raised 208 bales of cotton, each bale 
weighing 440 pounds: how many pounds of cotton did 
he raise? 


wR. AT 


98 WHITE’S ELEMENTARY ARITHMETIC. 


42. If a garrison of soldiers consume 4865 pounds of 
bread a day, how many pounds will supply the garri- 
son 48 days? 406 days? 504 days? 

43. What will it cost to build 305 miles of railroad 
at $7525 a mile? 

44, There are 5280 feet in a mile: how many feet in 
80 miles? In 75 miles? 605 miles? 

45. The earth moves in its orbit at an average rate 
of 68400 miles in an hour: how far does it move in 24 
hours? In 48 hours? In 120 hours? 

46. If a carriage-wheel revolve 280 times in running 
a mile, how many times will it revolve in running 18 
miles? 75 miles? 250 miles? 

47. A canal-boat was loaded witl 245 bales of hay, 
weighing 280 pounds each: what was the weight of the 
cargo ? 

48. There are 480 sheets of paper in a ream: how 
many sheets are there in 60 reams? 560 reams? 

49. If an acre of land produce 380 pounds of cotton, 
how many pounds will 248 acres produce? 

50. A steam-boat made 145 trips in a season, and 
carried, on an average, 280 passengers each trip: how 
many passengers did she carry during the season? 

51. There are 3600 seconds in one hour: how many 
seconds are there in 24 hours? In 168 hours? 

52. Light moves 192000 miles in a second: how far 
does it move in 60 seconds, or one minute? In one 
hour? In 24 hours, or one day? 

53. Sound moves 1090 feet in a second: how far will 
it move in 60 seconds, or one minute? In 3600 seconds, 
or one hour? 

54. A ship has provisions enough to allow the crew 
130 pounds a day for 90 days: how many pounds of 
provisions are aboard ? 

55. What will 1700 tons of railroad iron cost at $75 
a ton? At $84 a ton? At $96 a ton? 
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56. A merchant sold 405 bales of cotton at $75 a 
bale: how much did he receive? 

57. A farmer sold 90 tons of hay at $12 a ton: how 
much did he receive? 

58. A drover bought 120 head of cattle at an average 
cost of $37 a head: how much did the drove cost? 

59. What will 640 acres of land cost at $62 an acre? 
_ At $25 an acre? At $33 an acre? 

60. A merchant bought 5 dozens of silver watches at 
$14 apiece: how much did they cost? 

61. What will 240 barrels of flour cost at $6 a barrel? 
At $5 a barrel? At $8 a barrel? 

62. An army is composed of 54 regiments, containing, 
on an average, 670 men each: how many men in the 
army ? 

63. If a steamer can run 260 miles a day, how far 
can it run in 10 days? In 100 days? In 75 days? 

64. In a field of corn there are 70 rows, and each row 
has 280 hills, and each hill 3 stalks: how many stalks 
of corn in the field? 

65. In a train of 37 cars, each car contains 9850 
pounds of freight: how much freight in the train? 

66. If 980 pounds of bread will supply the inmates 
of a state prison one day, how many pounds will 
supply them 365 days, or one year? 

67. If a sack of salt contain 168 pounds, what will 
be the weight of 150 sacks? 1600 sacks? 

' 68. A merchant bought 18 firkins of butter, each 
weighing 32 pounds, at 27 cents a pound: what did it 
cost ? 

69. A train of 27 cars is loaded with iron; each car 
contains 48 bars, and each bar weighs 365 pounds: 
what is the weight of the cargo? 

70. A grocer bought 68 barrels of sugar, each weigh- 
ing 275 pounds, at 8 cents a pound: how much did 
the sugar cost? 
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LESSON XVI. 
DEFINITIONS, PRINCIPLES, AND RULES. 


Art. 31. Multiplication is the process of taking one 
number as many times as there are units in another. 


The Multiplicand is the number taken or multiplied. 


The Multiplier is the number denoting how many 
times the multiplicand is taken. 


The Product is the number obtained by multiplying. 
The multiplicand and multiplier are Factors of the product. 


Art. 32. The Sign of Multiplication is <, and is 
read multiplied by. When placed between two numbers 
it shows that the number before it is to be multiplied 
by the number after it. Thus: 6X3 is read 6 multi- 
plied by 8. C™ 

Nore.—Since a change in the order of the factors does not 
change the product, the number after the sign may be consid- 


ered the multiplicand, and the sign read time. 6X3 may be 
read 6 times 3. 


Art. 33. Multiplication is a short method of finding 
the sum of several equal numbers. The product of 
5X4 is the sum of 5+5+5-5. 


Rule for Multiplication.—1. Write the multiplier wnder 
the multiplicand, placing units under units, tens under tens, 
ete. 

2. When the multiplier consists of but one term, begin at 
the right and multiply successively each term of the multi- 
plicand, writing the right-hand term of each result in the 
product and adding the left-hand term to the next result. 

3. When the multiplier consists of more than one term, 
multiply the multuplicand successively by each significant 
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term of the multiplier, writing the first term of each partial 
product under the term of the multiplier which produces it. 

4. Add the partial products thus obtained, and the sum 
will be the true product. 


Art. 34. 1. When the multiplier or multiplicand, or 
both, end with one or more ciphers: 


Rule.—Omit the ciphers in forming the partial products, 
and annex them to the sum of the partial products thus obtained. 


2. To multiply any number by 10, 100, ete. : 


Rule.— Annex to it as many ciphers as there are ciphers 
im the multeuplier. 


LESSON XVII. 


ADDITION, SUBTRACTION, AND MULTIPLICATION COMBINED. 


ORAL PROBLEMS. 


. Multiply the sum of 7 and 13 by 5; by 8. 

. Multiply the difference of 18 and 7 by 8; by 12. 
. Multiply the sum of 13 and 7 by their difference. 
. Multiply the sum of 9 and 6 by their difference. 
. From the product of 6 and 4 take their sum. 
From the square of 8 take the sum of 6 and 8. 

. From the square of 7 take the difference of 15 and 6. 
. From the sum of 27 and 9 take the square of 4. 
. A grocer bought 8 barrels of flour at $7 a barrel, 
and sold the lot for $60: how much did he gain? 

10. A grocer bought 10 barrels of apples at $4 a bar- 
rel, and sold them at a gain of $15: for how much 
did he sell them? 

11. A hatter paid $44 for a dozen silk hats, and sold 
them at $5 apiece: how much did he gain? 

12. A lady teacher receives $9 a week, and spends $6 
for board and washing: how much can she save in 8 
weeks? Jn 12 weeks? 
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13. If a man earn $12 a week and spend $7, how 
much will he save in 9 weeks? 

14. A drover bought 10 sheep at $6 a head, and 4 
lambs at $3 a head, and then sold the lot for $80: how 
much did he gain? 

15. If a man earn $8 a week, and a boy $3, how 


much will they both earn in 7 weeks? 


WRITTEN PROBLEMS. 


16. Multiply the sum of 940 and 560 by 240. 

17. Multiply the difference of 940 and 560 by 520. 

18. Multiply the sum of 940 and 560 by their difference. 

19. From the product of 524 and 60 take their sum. 

20. From the product of 608 and 75 take their differ- 
ence. 

21. A grocer bought 75 barrels of flour for $475, and 
sold it at $7 a barrel: what did he gain? 

22. A clerk receives $125 a month, and spends $68 a v 
month: how much does he lay up aks year? ; e7 

23. An agent sold 48 sets of maps at $16 eee 
the maps cost him $10 a set, how much did he make? 

24. A man bought 100 acres of land for $4550, and 
then sold 60 acres of it at $56 an acre, and the re- 
mainder at $38 an acre: how much did he gain? 

25. A man bought a farm for $4780, and sold 80 
acres at $33 an acre, and the remaining portion for 
$2560: how much did he make by the transaction ? 

26. A drover bought 180 head of cattle in Ohio at 
$45 a head, shipped them to New York at an expense 
of $6 a head, and then sold them at $56 a head: how 
much did he make? 

27. A miller manufactured 560 barrels of flour, and 
sold it at $9 a barrel; the wheat cost $2750, and th 
expense of running the mill was $960: how much did 
he make? 
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28. A man sold 5 horses at $87 apiece, and received 
$350 in cash and a note for the balance: what was the 
value of the note? 

29. The President’s salary is $50000 a year: if his 
expenses are $2500 a month, how much can he save 
during his term of 4 years? 

30. A man earns $1800 a'year and his expenses aver- 
age $4 a day: how much will he save in 865 days, or 
one year? How much in 9 years? 


DIVISION. 


LESSON XVIII. 
ORAL EXERCISES. 


1. How many times is 2 contained in 6? 2 in eG 
Gen 147% 9 in 18? 2 in 16? 2 ini12? =. Es 

2. How many times 3 in 9? 3 in 15? 3 in 21? 
3 in 27? 8 in 12? 8 in 18? 8 in 24? 8 in 30? 
3 in 86? 3 int8d? 3 in 32? 


SuceGeEstion.—3 is contained in 32 ten times, with 2 remainder. 


38. How many times 4 in 8? 4 in 16? 4 in 24? 
4 in 25? 4 in 26? 4 in 32? 4 in 40? 4 in 20? 
4 in 28? 4 in 30? 4 in 36? 4 in 45? 

4, How many times 5 in 25? 5 in 85? 5 in 45? 
5 in 55? 5 in 830? 5 in 42? 5 in 52? 5 in 62? 
es 6 in 18? 6 in 380? 6 in 42? 
6 iwpes? 6m 727° 6 in 50? 
6 in 388? 6 in 48? ip 52? 

6. How many times-7' in 28? 7 in 42? 7 in 56? 
fein (0?) Fain. tt oom. 8420 7 -in=35? +7 ‘in-53? 
ieee 0 ingso.? 7« in, O0? .7)in 53? 
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7. How many times 8 in 32? 8 in 40? 8 in 64? 
8 in 56? 8 in 72? 8 in 88? 8 in 84? 8 in 90? 

8. How many times 9 in 27? 9 in 45? 9 in 48? 
9 in 68? 9 in 68? 9 in 722? 9 in 77? 9 in 95? 
9 in 98? 9 in 108? 9 in-110? 

9. How many times 10 in 50? 10 in 65? 10 in 96? 
10 in 95? 10 in 98? 10 in 110? 10 in 120? 

10. How many times 11 in 55? 11in 77? 11 in 66? 
11 in 88? 11 in 110? 11 in 99? 11 in 120? 

11. How many times 12 in 36? 12 in 60? 12 in 84? 
12 in 72? 12 in 96? 12 in 108? 12 in 121? 12 in 
132? 

12. How many 7’s in 56? 8s in 72? 9s in 63? 
6’s in 54? 10’s in 90? 12’s in 72? 12’s in 96? 11’s 
in 997 11’s in 1217 


Rs WRITTEN EXERCISES. 
18. Divide 80484 by 4. PROCESS. 
14. Divide 930690 by 3. 4)80484 
15. Divide 808408 by 4. 20121, Quotient. 
16. Divide 120606 by 2; by 6. 
17. Divide 84864 by 6. The ebeve wciveH 
18. Divide 18480 by 6; by 8 a era 


19. Divide 87507 by 7; by 9. 
20. Divide 648240 by 6; by 8. 
21. Divide 398604 by 38; by 6. 
22. Divide 10784 by 5; by 9. 
XS 


When there is a remainder after di- PROCESS: 
viding the last term of the dividend, 5)10784 
write the remainder below; or write the —~  |-_, S 
remainder over the divisor with a line 156, Quotient. 
between them and at the right of the 4, Remainder, 
uotient. 10784 divided by 5 gives 
2156, with 4 as a remainder, or 21568. 9)10784_ 
The latter form is preferable. 11982, Quotient. 
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23. Divide 1606075 by 4; by 6; by 5; by 8. 
24. Divide 4706270 by 3: by 4; by 7; by 9. 
25. Divide 10632403 by 5 by 6; by 8; by % 
26. Divide $207841 by 3; by 6; by 8; by 9. 
27. Divide $4038475 by 5; by 4; by 6; by 8. 
28. Divide 543020 by 5; by 10; aby Lisby 12; 
29. Divide 1030507 by 3: by Bs by 7; ae 9. 


ne 
LESSON XIX. 
LONG DIVISION. 


1. Solve problems 238 to 27 by long division. 
2. Divide 4876 by 23. 


Divide 48 hundreds by 23, and PROCESS. 


write the result, 2 hundreds, at the ‘ : 
right of the dividend for the first or 23)4876(212, Quotient. 


hundreds’ term of the quotient. Mul- AGL 
tiply the divisor (23) by this quotient 27 
term, and subtract the product, 46 93 
hundreds, from 48 hundreds. To the “46 
remainder, 2 hundreds, annex the 7 
tens of the dividend, giving 27 tens A6 
for the second partial dividend. 

Divide 27 tens by 23, and write ILLUSTRATIVE PROCESS. 
the result, 1 ten, for the tens’ term 
of the quotient. Multiply 23 by this 23 | 4600 | 200 
1 ten, and subtract the product, 23 23] 230] 10 
tens, from 27 tens. To the remainder, go sole’ 
4 tens, annex the 6 units of the divi- 23 )4876( 212 


dend, giving 46 units for the third 
partial dividend. 
Divide 46 units by 23, and write the result, 2, for the units’ 


term of the quotient. Multiply 23 by 2, and subtract the result 


from 46. The quotient is 212. 


Norr.—In this and the next 14 problems, each term of the 
quotient may be determined by dividing the left-hand term of the 


partial dividend by the left-hand term of the divisor, 
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X<3: Divide 4664 by 22. 10. 678273 by 2113. 
4. Divide 2825 by 25. 11. 549661 by 1043. 
5. Divide 4686 by 22. 12. 6989818 by 1067. 
6. Divide 68952 by 221. 18. 4890375 by 1085, 
7. Divide 3813 by 123. 14. 358546> by 1043. 
8. Divide 63336 by 203. 15. 4569121 by 1056. 
9. Divide 446886 by 2013. 16. 886784 by 2048. 


17. 16080 by 67. 
PROCESS. 


67)16080(240, Quotient. 
134 


Since 67 is not contained in the 
number denoted by the first two 
left-hand terms of the dividend, take 
160 hundreds for the first partial divi- 
dend. 

The last partial dividend is 0, and 
the last quotient figure is 0. 


» = 


18. Divide 312048 by 24. 26. 54054 by 91. 
19. Divide 374051 by 17. 27. 1200484 by 79. 


20. Divide 79272 by 36. 28. 447125 by 73. 
i 2@1y Divide 1625130 by 65. 29. $21170 by 365. 
22. Divide 25272 by 36. 30. $28431 by 351. 


23. Divide 302526 by 63. $1. $212992 by 52. 
24, Divide 64347 by 267. 82. 171814 by 634. 
25. ane 49179 by 507. 33. 120119 by 485. 


34. Divide 34137 by 84. 


PROCESS. 


84)34137(406, Quo. 
336 


33. Remainder. 


Since the divisor is not contained 
in the second partial dividend (53 
tens), write 0 in the tens’ place in 
the quotient, and annex the 7 units 
for a third partial dividend. As there 
is no figure of the dividend left to 
annex to 33 to form a new partial 
dividend, 33 remains undivided, and 
is called the remainder. The re- 


mainder may also ‘be written over the divisior at the right of 


the quotient, thus: 40633. 


DIVISION. 


35. 
36. 
37. 
38. 
39. 


Divide 24899 by 48. 
Divide 467034 by 806. 


45. Divide 350 by 10. 


FIRST PROCESS. 


10)350(85, Quotient. 


SECOND PROCESS. 


1]0)35|0 


30, Quotient. 


46. 
47. 
48. 
49. 
50. 
51. 


Divide 2800 by 100. 


52. 


PROCESS. 
48|00)1968|00(41, Quotient. 
192 
48 
48 


Divide 2845007 by 5728. 
Divide 215607 by 1806. 
Divide 1423685 by 6785. 
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40. 1604083 by 2088. 
41. 85176 by 168. 
42, 268272 by 608. 
43, 569536 by 704, 
44, 4859663 by 809 


By comparing these two proc- 
esses, it is seen that 350 is 
divided by 10 by cutting off 
the right-hand figure. The cut- 
ting off of the right-hand figure 
removes each of the other fig- ~ 
ures one place to the right, and 
thus divides their value by 10. 
Cuttihg off the two right-hand 
figures divides a number by 
100; the three right-hand fig. 
ures, by 1000, ete. 


Divide 45600 by 10; by 100. 

Divide 187000 by 1000; by 100. 
Divide 384050 by 100; 
Divide 230045 by 1000; by 10000. 
Divide 450860 by 10000; by 1000. 


by 1000. 


Divide 196800 by 4800. 


First divide both divisor and 
dividend by 100, which is done 
by cutting off the two right- 
hand figures. Then divide 1968, 
the new dividend, by 48, the 
new divisor. The quotient is 
41, 


Norr.—The teacher can show that both divisor and dividend may 
be divided by any number without affecting the value of the quotient. 
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53. Divide 63200 by 7900. 
54. Divide 116087000 by 2900. 
55. Divide 70125000 by 75000. 


56. Divide 58864 by 4500. 
PROCESS. First divide both divisor and 


45 |00)588| 64(13, Quotient. dividend by 100, which, in the 


case of the dividend, leaves a re- 


45 __ mainder of 64. Then divide 588 
138 by 45, which leaves a remainder of 
135 3 (hundreds), and to the 3 hundreds 


5 annex 64, the first remainder, thus 
364, Remainder. obtaining 364 for the true remainder. 
57. Divide 466384 by 3900. 62. 39688000 by 4400. 
58. Divide 99990 by 5400. 63. 384500 by 4500. 
59. Divide 220345 by 940. 64. 760724 by 7400. 
60. Divide 172800 by 14400. 65. 1752000 by 87600. 
61. Divide 219075 by 4500. 66. 126400 by 15800. 


67. The divisor is $15000 and the dividend $5640000: 
what is the quotient? 

68. The product of two shenibers is 2364000, and one 
of the numbers is 2400: what is the other number? 


LESSON XxX. 
ORAL PROBLEMS. 


1. If a man walk 3 miles an hour, how long will it 
take him to walk 15 miles? 

SoLution.—It will take as many hours as 3 miles are contained 
times in 15 miles, which is 5: it will take 5 hours. 


2. In an orchard there are 16 trees, in rows of 4 trees 
each: how many rows in the orchard? 
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3. How many ranks of 4 soldiers each will 24 soldiers 
make? 32 soldiers? 40 soldiers? 

4. A man planted 30 peach-trees in rows, setting 5 
trees in each row: how many rows did they make? 

5. Mary is reading 5 chapters a day: how long will 
it take her to read 45 chapters? 60 chapters? 

6. A boy had 50 peach-stones, which he planted in 
rows of 5 each: how many rows did he plant? 

7. If 6 chairs make a set, how many sets will 36 
chairs make? 48 chairs? 60 chairs? 72 chairs? 

8. There are 7 days in a week: how many weeks in 
49 days? In 56 days? 63 days? 77 days? 

9. There are 6 feet in a fathom: how many fathoms 
in 54 feet? In 60 feet? 72 feet? 66 feet? 

10. There are 8 quarts in a peck: how many pecks 
in 72 quarts? 48 quarts? 64 quarts? 

11. If a steamer run 8 miles an hour, in how many 
hours will it run 80 miles? 72 miles? 
_ 12. There are 8 furlongs in a mile: how many miles 
im 56 furlongs? 64 furlongs? 80 furlongs? 

13. If a man work 8 hours a day, in how many days 
will he work 72 hours? 96 hours? 

14. How long will it take a steamer to make a trip 
of 81 miles if it run 9 miles an hour? 

15. If 9 words fill a line, how many lines will 72 
words fill? 81 words? 90 words? 

16. How many chairs, at $4 apiece, can be bought 
for $86? For $40? $48? $28? $32? 

17. How many pairs of boots, at $5 a pair, can be 
bought for $35? For $55? $45? $25? $40? 

18. How many plows, at $6 each, can be bought for 
$48? For $54? $60? $72? $86? $42? 

19. How many sheep, at $9 a head, can be bought 
for $54? For $63? $90? $108? $81? $72? 

20. How many tons of hay, at $10 a ton, can be 
bought for $90? For $120? $150? $160? 
\ ie 
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WRITTEN PROBLEMS. 


21. At $3 a bushel, how many bushels of wheat can 
be bought for $963? For $639? 

22. In how many hours can a man walk 396 miles, 
if he walk at the rate of 3 miles an hour? 

23. If a man earn $2 a day, how long will it take 
him to earn $360? $350? 

24, A manufacturer packed 372 clocks in boxes, with 
4 clocks in each box: how many boxes were used? 

25. If 4 bushels of wheat will make a barrel of flour, 
how many barrels will 972 bushels make? 

26. If a man earn $4 a day, how many days will it 
ake him to earn $1584? $2140? 

az There are 36 inches in a yard: how many yards 
“* are there in 792 inches? 2376 inches? 

28. A bushel of corn weighs 56 pounds: how many 
bushels of corn in 244160 pounds? 

29. A hogshead of molasses contains 63 gallons: how 
many hogsheads in 47880 gallons? 

30. If 72 books can be packed in a box, how many 
boxes will it take to hold 174960 books? 

31. How many farms of 156 acres each can be sold 
from a tract of land containing 7332 acres? 

32. If a vessel sail, on an average, 47 miles a day, 
how long will it take it to sail 2303 miles? 

33. There are 365 days in a common year: how many 
years are there in 901550 days? 

34, A pipe discharges 94 gallons in an hour: in how 
many hours will it empty a cistern holding 3384 gallons 
of water? 

35. In 1 week there are 168 hours: how many — 
in 85008 hours? In 254016 hours? 

36. A drover went West with $23490 to buy cattle: 
how many cattle could he buy at $58 a head? 


Vv 
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37. If a garrison consume 648 pounds of bread in a 
day, how long will 184186 pounds last it? 

38. If the average daily receipts of a ferry-boat be 
$275, in how many days will its receipts be $165825? 

39. A barrel of beef contains 200 pounds: how many 
barrels will contain 128000 pounds? 

V 40. There are 480 sheets of paper in a ream: how 

many reams will 1296000 sheets make? 

41. There are 3600 seconds in an hour: how many 
hours in 17280000 seconds? 
v 42. How many city lots, at $1600 each, can be bought 
for $25600? For $768000? 

43. How many cars, each carrying 18000 pounds, will 
be required to transport 792000 pounds of hay? 

44. How many regiments, averaging 750 men each, 
will make an army of 30000 men? 


LESSON XxXI. 
DEFINITIONS, PRINCIPLES, AND RULES. 

Art. 35. Division is the process of finding how 
many times one number is contained in another. 

The Dividend is the number divided. 

The Divisor is the number by which the dividend is 
divided. 

The Quotient is the number of times the divisor is 
contained in the dividend. 

The Remainder is the part of the dividend which is 
left undivided. 


When the dividend contains the divisor an exact number of 
times, there is no remainder. 


Art. 86. The Sign of Division is -, and is read 
divided by. When placed between two numbers, it 
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shows that the number before it is to be divided by 
the number after it. Thus: 16+4=4 is read 16 
divided by 4 equals 4. 


Division is also expressed by writing the dividend above and 
the divisor below a short horizontal line. +$ may be read 18 
divided by 13. 


Art. 37. A number is contained in another as many 
times as it is taken to produce it. Hence, division is 
the inverse of multiplication. 

The divisor and quotient are factors of the dividend. 

One number is contained in another number as many times 


as it can be taken from it. Hence, division is a short method of 
jinding how many times one number may be substracted from another. 


Art. 38. There are two methods of division, called 
Short Division and Long Division. 

In Short Division, the partial products and partial 
dividends are not written, but are formed mentally. 

In Long Division, the partial products and partial 
dividends, as well as the quotient, are written. 


Rule for Short Division.—1. Write the divisor at the 
left of the dividend, draw a curved line between them, and 
a straiyht line wnder the dividend. 

2. Find how many times the divisor is contained in the left- 
hand term or terms of the dividend, taken as a partial dividend, 
and write the quotient under the last figure of the dividend used. 

3. Multiply the divisor by the quotient term found, and 
subtract the product from the partial dividend used, per- 
forming each process mentally. 

4, Prefix the remainder, if there be one, to the next term 
of the dividend for a second partial dividend, and divide, 
multiply, and subtract, as before. 

5. Proceed in this manner until all the terms of the divi- 
dend have been used. 
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Rule for Long Division.—1. Write the divisor at the left 
of the dwidend, draw a curved line between them, and also at 
the right of the dividend, to separate it from the quotient. 

2. Take as many of the left-hand terms of the dividend as 
will contain the divisor for a partial dividend; find how many 
times this will contain the divisor, and write the quotient at the 
right of the dividend for the left-hand term of the quotient. 

3. Multiply the divisor by the quotient term found, write 
the product under the partial dividend used, and subtract. 

4, To the remainder annex the neat term of the dividend 
for a second partial dividend, and divide, multiply, and 
subtract, as before. 

5. Proceed in this manner until all the terms of the divi- 
dend have been used. 


Note.— When any partial dividend does not contain the divisor, 
write a cipher in the quotient, and annex another term of the 
dividend to form a new partial dividend. 


Proof.— Multiply the divisor by the quotient, to the prod- 
uct add the remainder, if there be any, and if ‘the result 
equals the dividend, the work 1s correct. 


Art. 39. When one or more of the right-hand figures 
of the divisor are ciphers: 


Rule.—1. Cut off the ciphers from the right of the divisor, 
and an equal number of figures from the right of the dividend. 

2. Divide the new dividend thus formed by the new divisor, 
and the result will be the quotient. : 

3. Prefix the figures which denote the remainder, if there be 
one, to the figures cut off from the dwidend, and the result 
will express the true remainder. 


Art. 40. To divide any number by 10, 100, etce.,— 


Rule.—Cut off as many figures from the right as there 
are ciphers in the divisor. The figures cut off express the 


remainder. 
wie «AL KR 
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FACTORS, DIVISORS, AND MULTIPLES. 


LESSON® XXII. 


FACTORS. 


NorE.—The terms number, factor, and divisor, used in this and 
the next two lessons, denote iitegers. 


ORAL EXERCISES. 


1. What two numbers multiplied together will pro- 
duce 6? 10? 14? 15? 21? 25? 27? 

2. What two numbers multiplied together will pro- 
duce 12? 16? 18? 20? 24? 30? 36? 40? 


Arr. 41. The numbers which, multiplied together, 
will produce a number, are called its Factors. 


3. What are the factors of 15? 25? 35? 45? 55? 
QL?- 27? SET 43-75 GS? 

4. What are the factors of 20? 28? 32? 48? 54? 
562! SURES 1642 T27 

5. Give all the pairs of factors of 12. 


ANSWER.—3 and 4, 6 and 2; 12 is 3 times 4 or 6 times 2. 


6. Give all the pairs of factors of 16; 18; 20; 24; 30; 
36; 40. : 


7, What three numbers multiplied conta will 
produce 12? 


ANSWER.—2, 2, and 3; 2X 2X3=12. 


8. What three numbers multiplied continuously will 
produce 18? 20? 27? 28? 30? 


9. What three numbers multiplied continuously will 
produce 42? 45? 50? 70? 60? 


— 
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Art. 42. A number which is the product of two 
other numbers is a Composite Number. 6 is composite, 
being the product of 2 and 3. 


10. Name all the composite numbers from 0 to 10; 
10 to 20; 20 to 30; 30 to 40. 


Art, 43. A number which is not the product of two 
other numbers is a Prime Number. 


11. Name all the prime numbers from 0 to 10; 10 to 
20; 20 to 30; 30 to 40. 
12. Give all the prime factors of 12, not including 1. 


ANSWER.—2, 2, and 3; 2X2 3=12. 


13. Give all the prime factors of 16; 18; 20; 24; 28; 
30; 32; 36; 40. 

14, Of what number are 2, 2, and 3 the prime factors? 
2,3, and 3? 2, 3, and 5? 2,2, 3, and 5? 3,5, and 7? 
20,.0,, 400? 2, 5, T,cand. 11? 


a ’ WRITTEN EXERCISES. 
ae 
ig 15. What are the prime factors of 60? 
PROCESS. 
What are the prime factors of: 2)60 
16, 56? 638? 64? 72? 2)30. 
Lisk7 “90'7 967" 1007 3)15 
18. 108? 140? 156? 216? ae 
19. 81? 120? 144? 256? 5 
20. 70? 124? 324? 280? 2, 2, 3, 5, Pr. factors. 


21. What prime factors are common to 54 and 72? 


me Bact ‘ PROCESS. 

e common factors may be or 

designated by drawing a line df= 4X9 XP XB 
through them. Z=7X2X2KBXxB 


2, 8, 8, Common factors. 
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22, What prime factors are common to 42 and 54? 
60 and 90? 84 and 108? 120 and 150? 70 and 140? 
63 and 72? 

23. What is the greatest factor common to 48 and 72? 

PROCESS. 

Resolve 48 and 72 into their 48=2X2X2xK2XB 
prime factors. The product of 722—-2x2XIX38xX3 
the common prime factors is the foe pe ae ree ee 
greatest common factor. 2, 2, 2, 3, Com. factors. 


2x2X2X3=9%, GOR 


What is the greatest common factor of: 


24. 63 and 72? 33. 70, 140, and 175? 
25. 84 and 140? 34. 108, 180, and 252? 
26. 75 and 100? 35. 54, 108, and 162? 
27. 105 and 147? 36. 75, 125, and 150? 
28. 108 and 136? 37. 63, 84, 105? 

29. 225 and 270? 38. 72, 96, 120? 

30. 72 and 180? 39. 54, 90, 126? 

31. 156 and 240? 40. 25, 100, 150? 

32. 168 and 216? 41. 63, 108, 144? 


Art. 44. A Factor of a number is one of the two 
or more numbers which, multiplied together, will pro- 
duce it. 


LESSON XxXIll. 
DIVISORS. 
ORAL EXERCISES. 


1, What numbers are divisors of 15? 18? 21? 28? 
oof 427 Gor 72? 547 

2 What are the common divisors of 16 and 24? 
15 and 45? 20 and 60? 385 and 70? 40 and 72? 

3. What is the greatest common divisor of 15 and 
45? 18 aud 36? 24 and 36? 50 and 75? 
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WRITTEN EXERCISES. 


4, What is the greatest common divisor of 72 and 126? 


‘ PROCESS. 
Find the greatest common 


factor, and this will be the T2=4X2K2x%K BX B 
greatest common divisor. 126=%3 x px pXT7 
2 KS eo =13,.G0.D: 
What is the greatest common divisor of; 
5. 63 and 72? 10. 81, 135? 15. 54, 108, 162? 
6. 72 and 96? 11, 108, 136? 16. 75, 125, 150? 
7. 75 and 90? 12, 225, 270? 17. 63, 84, 105? 
8. 72 and 180? 13. 312, 480? 18. 72; 96, 120? 
9. 84 and 108? 14. 105, 147? 19. 108, 180, 252? 


DEFINITIONS AND RULE. 


Art. 45. The Divisor of a number is any number 
that will exactly divide it. 

Every divisor of a number is a factor, and every factor is a 
divisor. The terms factor and divisor differ only in their origin, 
the former implying multiplication and the latter division. A 
divisor or factor of a number is also called a measure. 


A Common Divisor of two or more numbers is a 
divisor of each of them. 


The Greatest Common Divisor of two or more num- 
bers is the greatest divisor of each of them. 


A common divisor of two or more numbers is a common factor, 
and the greatest common divisor is the greatest common factor. 


Arr. 46. To find the greatest common divisor (G. 
C. D.) of two or more numbers: 


Rule.— Resolve the given numbers into their prime factors; 
select the factors which are common, and multiply them te- 
gether. The product will be the greatest common divisor. 
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LESSON XXIV. 


MULTIPLES. 


ORAL EXERCISES. 


Art. 47. The product of two numbers is a multiple 
of each of them. 6 is a multiple of 2 and of 3; 10 is 
a multiple of 2 and of 5. 


1. Of what numbers is 15 a multiple? 21? 35? 
18? 24? 28? 36? 42? 50? 

2. What number is a multiple of 3? 5? 7? 8? 

3. What is a multiple of 12? 15? 20? 25? 30? 

4. What is a common multiple of 3 and 4? 4 
and 5? 5 and 10? 3 and 9? 7 and 10? 6 and 8? 
4 and 12? 

5. What is a common multiple of 2, 3, and 4? 3, 4, 
and 6? 4, 6, and 8? 3, 5, and 10? 2, 3, and 5? 

6. What is the least common multiple of 3 and 4? 
4anc 5? 6 and 8? 4 and 10? 5 and 6? 

7. What is the least multiple common of 2, 3, and 4? 
3, 4, and 6? 4, 6, and 8? 3,5, and 10? 


WRITTEN EXERCISES. 


8. What is the least common multiple of 12, 18, and 
30? 


Resolve 12, 18, and 30 into PROCESS. 
their prime factors, and select ‘ 13 3 
all the different factors, repeat- 18 we ‘) : x 
ing each as many times as it ie x B 
is found in any one of the 30 =2X 3x sp 


numbers. The factor 2 occurs 2X2X3xX3x5=180, LOM 
twice in 12; 3,twice in 18; and 

5, once in 20. The product of 2, 2, 3, 3, and 5 is the least 
common multiple of 12, 18, and 30. 
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What is the least common multiple of: 


9, 12, 15, and 20? 17. $25, $125, $250? 
10. 21, 24, and 42? 18. $48, $72, $36, $144? 
11. 32, 48, and 80? 19. 18, 36, 54, 72? 


12. 27, 54, and 108? —-. 20. +16, 32, 64, 128? 
13. 24, 80, and 120? 21. 15, 45, 90, 180? 
14. 24, 18 and 48? 22. 12, 24, 48 96? 

15. 12, 15, and 32? 23, 25, 75, 150, 300? 
16. 50, 75, and 300? 24, 42, 84, 126, 252? 


25. What is the least common multiple of 4, 6, 8,_ 
12, 18, and 24? 

26. What is the least common multiple of 3, 5, 6, 
10, 15, 20, and 30? 

27. What is the least common multiple of 2, 3, 4, 5, 
6, 8, 10, and 15? 


DEFINITIONS AND RULE. 


Art. 48. A Multiple of a number is any number 
of which it is a factor. 


A product is the multiple of each of its factors. 


A Common Multiple of two or more numbers is a 
multiple of each of them. 


The Least Common Multiple of two or more numbers 
is the least multiple of each of them. 


Art. 49. To find the least common multiple (L. C. 
M.) of two or more numbers : 


Rule.— Resolve the given numbers into their prime factors; 
select all the different factors, taking each the greatest number 
of times it is found in any one of the numbers, and multiply 
together the factors thus selected. The product will be the 
least common multiple. 
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LESSON XXV. 
REVIEW PROBLEMS. 


1. The sum of two numbers is 15, and one of the 
numbers is 6: what is the other number? 


Suecxrstion.—The other number is 15 less 6, which is 9. 


2. The sum of two numbers is 19, and one of the 
numbers is 12: what is the other number? 

8. The difference of two numbers is 8, and the smaller 
number is 9: what is the larger number? 

4. The difference of two numbers is 7, and the smaller 
number is 8: what is the larger number? 

5. The product of two numbers is 56, and one of the 
numbers is 7: what is the other number? 

6. The product of two numbers is 72, and one of the 
numbers is 8: what is the other number? 

7. The quotient is 6, and the divisor is 8: what is 
the dividend? 

8. The quotient is 9, and the divisor is 12: what is 
the dividend? 

9. At $7 a barrel, how many barrels of flour will cost 
$84? $140? $210? 

10. If a vessel sails 72 miles in 9 hours, how many 
miles does it sail per hour? 

So.ution.—If the vessel sails 72 miles in 9 hours, in 1 hour it 


sails one ninth of 72 miles, which is 8 miles. It sails 8 miles an 
hour, 


11. If a man can dig 90 rods of ditch in 10 days, 
how many rods can he dig in 1 day? 
»12. If 9 barrels of flour cost $63, how much does 1 
barrel cost? 5 barrels? 6 barrels? 


13. If 60 yards of cloth will make 12 suits of boys’ — 


clothes, how many yards will make 1 suit? How many 
yards will make 6 suits? 
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14. If a stage-coach runs 108 miles in 12 hours, how 
many miles does it run in 1 hour? In 5 hours? 

15. Nine dictionaries cost $72 ; how much is that apiece ? 

16. How many barrels of flour at $8 a barrel will 
pay for 24 yards of carpeting at $2 a yard? 

17. How many tons of coal at $9 a ton will pay for 
15 cords of wood at $6 a cord? 

18. A grocer bought 7 barrels of flour at $6 a barrel: 
for how much must he sell the lot to gain $14? For 
how much a barrel? 

19. When oranges are sold at 5 cents apiece and 
lemons at 3 cents apiece, how many cents will buy 6 
oranges and 8 lemons? 

20. John has 6 marbles, and Willis has 4 times as 
many, and Charles has as many as both John and 
Willis: how many marbles has Charles? 

21. Mary bought 6 yards of muslin at 8 cents a yard, 
4 yards of braid at 3 cents a yard, and 3 spools of 
thread at 5 cents apiece, and gave the shop-keeper a 
silver dollar: how much change did she receive? 

22. Two men start from the same place, and travel in 
opposite directions, one at the rate of 3 miles an hour 
and the other at 5 miles an hour: how far will they be 
apart in 1 hour? In 9 hours? 

23. Two stages start from the same place and go in 
opposite directions, one at 7 miles an hour and the 
other at 5 miles an hour: how far will they be apart 
in 1 hour? In 20 hours? 

24. Two stages start from the same place and go in 
the same direction, one at 9 miles an hour and the 
other at 6 miles an hour: how far will they be apart 
in 1 hour? In 10 hours? 

25. Two vessels start from the same port and sail in 
the same direction, one sailing 15 miles an hour and 
the other 9 miles an hour: how far apart will they be 
in 1 hour? In 12 hours? 
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WRITTEN PROBLEMS. 


26. The greater of two numbers is 4056, and their 
difference is 3650: what is the less number? 

27. The subtrahend is 34203, and the remainder is 
8706: what is the minuend? 

28. The divisor is 534, and the quotient 43: what is 
the dividend? 

29. What number multiplied by 98 will produce 
15288? 

30. The dividend is 5292, and the divisor is 63: what 
is the quotient? 

31. The product of two numbers is 5328, and one of 
the numbers is 148: what is the other? 

32. Multiply the sum of 486 and 392 by their differ- 
ence. 

33. Divide the product of 48 and 24 by their differ- 
ence, and multiply the quotient by 50. 

34, A merchant bought 35 yards of eloth for $56, and 
sold it at $2 a yard: how much did he gain? 

35. A drover bought 240 sheep at $8 a head, and 
then sold 90 of them at $12 a head, 75 at $9 a head, 
and the rest at $6 a head: how much did he gain? 

36. A farmer exchanged 65 bushels of wheat at $2 a 
bushel, and 35 sheep at $6 a head, for cows at $34 a 


- head: how many cows did he receive? 


37. A man’s income is $3500 a year; he pays $450 a 
year for house-rent, $150 for taxes, $350 for hired help, 
and $45 a month for other expenses: how much are his 
expenses? How much has he left each year? 

38. A man bought 80 acres of land at $35 an acre, 
paid $325 for improvements, and then sold it for $3750: 
how much did the land cost? How much did he gain? 

39. A grain merchant, having 3500 bushels of oats, 
sold 1650 bushels, and then bought twice as much as 
he had left: how many bushels did he buy? 
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40. A widow has three sons and two daughters; the 
oldest son earns $30 a month, the second son $24 a 
month, the youngest son $10 a month, and each of the 
daughters $15 a month: how much do her five children 
earn in 1 month? How much in 12 months? 

41. A grocer bought 350 bushels of potatoes at 60 
cents a bushel, and paid 5 cents a bushel freight, and 
then sold the lot at 75 cents a bushel: how much did 
the potatoes cost him? How much did he gain? 

42. A farmer sold 27 head of beef cattle at $46 a 
head, and 2 colts at $54 each, and then bought 35 
young cattle at $18 a head, and 48 sheep at $6 a head: 
how much money had he left? 

43. If a steamer carry, on an average, 75 passengers 
each trip, how many passengers will it carry in 12 
weeks, making 3 trips a week? 

44, A regiment contains 960 men, who receive, each, 
$16 a month, and the salary of all its officers is $2800 
a month: what is the monthly pay of the regiment? 

45. A man bought a farm containing 120 acres at 
$33 an acre, and another farm containing 80 acres at 
$45 an acre, and then sold both farms for $8750: how 
much did he gain? 

46. A farmer raised 340 bushels of wheat, 525 bush- 
els of corn, and 90 bushels of oats; he sold the wheat 
at 95 cents a bushel, the corn at 40 cents, andithe oats 
at 35 cents: how much did he receive for his grain? 

47, A man receives a salary of $1500 a year; he pays 
$20 a month for a house, $10 a month for help, $35 a 
month for meat and groceries, $250 a year for clothing, 
and $120 a year for other expenses: how much are his 
expenses each year? How much has he left? 

48. A man starting on a journey took $200; he paid 
for railroad fare, $67; for berth in sleeper, 4 days, $2 a 
day; for hotel bills, 15 days, at $3 a day; and for other 
expenses, $25: how much money had he left? 
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QUESTIONS FOR REVIEW. 


What is addition? What is meant by sum or amount? What 
does it contain? What is meant by like numbers? Give ex- 
amples. What is the sign of addition? What does it show? 
Give the rule for addition. What is a method of proof? 

What is subtraction? The difference? The minuend? The 
subtrahend? What kind of numbers can be subtracted? What 
does the sum of the remainder and the subtrahend equal? What 
is the sign of subtraction? What does it show? Give the rule for 
subtraction. What is the method of proof? 

What is multiplication? The multiplicand? The multiplier? 
The product? What is the factor of a number? Of what are the 
multiplicand and multiplier factors? 

What is the sign of multiplication? What does it show? 

How may the product be obtained by addition? 

Give the rule for multiplication. How may you multiply when 
either the multiplicand or multiplier, or both, end in ciphers? 
How may any number be multiplied by 10, 100, 1000, etc.? 

What is division? The dividend? The divisor? The quo- 
tient? The remainder? Of what are the divisor and quotient 
factors? . 

What is the sign of division? What does it show? In what 
other way may division be expressed? Of what is division the re- 
verse? ; 

What is short division? When is it used? Give the rule. 
What is long division? Give the rule. What is a method of 
proof? How do you proceed when a partial dividend will not con- 
tain the sor? How may you divide when the divisor ends in 
ciphers? How may any number be divided by 10, 100, ete.? 

What is a factor of a number? What is a composite number? 
What is a prime number? What is a diyisor of a number? What 
isa common divisor of two or more numbers?* The greatest com- 
mon divisor? Give the rule for finding the greatest common 
divisor of two or more numbers. 

What is a multiple of a number? A common multiple of two or 
more numbers? The least common multiple? Give the rule for 
finding the least common multiple of two or more numbers. 


PART, LAT: 


FRACTIONS. 


Ys LESSON I. 


THE IDEA OF A FRACTION DEVELOPED. 


1. If a melon be cut into two equal pieces, what part 
of the melon will one piece be? 

2. How many halves in a melon? How many halves 
in any thing? 

3. If a melon be cut into four equal pieces, what part 
of the melon will one piece be? Two pieces? Three 
pieces? Four pieces? ‘ 

4, How many fourths in an apple? How many 


fourths in any thing? 
5. Which is the greater, one half or one fourth of an 


apple? How many fourths equal one half? Ho 


rae 
ed 
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6. If a cake be cut into three equal pieces, what part 
of the cake will one piece be? Two pieces? 

7. How many thirds in a cake? How many thirds 
in any thing? 

8. If a cake be cut into six equal pieces, what part | 
of the cake will one piece be? Two pieces? Three 
pieces? Four pieces? Five pieces? 

9. How many sixths in any thing? 

10. Which is the greater, one third or one sixth of a 
cake? How many sixths equal one third? 

11. A single thing is a unit. How many halves in a 
unit? How many thirds? How many fourths? How 
many fifths? How many sixths? 

12, What is meant by one third? 


Ans. One third is one of the three equal parts of a unit. 


13. What is meant by two thirds? One fourth? 
Three fourths? One sixth? Three sixths? 

14. What is meant by one fifth? Two fifths? Four 
fifths? Three fifths? 

15. Which is the greater, two thirds or a unit? Five 
thirds or a unit? Three thirds or a unit? 

16. Which is the greater, two fourths or a unit? 
Three fourths or a unit? Five fourths or a unit? 
Five sixths or a unit? Seven sixths or a unit? 


Art. 50. Such parts of a unit as two thirds, three 
fourths, five sixths, ete., are called Fractions. 

A fraction may be expressed by two numbers, one 
written under the other, with a horizontal line between 
them ; as, %) , 3: 

The number below the line is the number of equal 
parts into which the unit is divided. It is the Denom- 
inator. ; 

The number above the line is the number of equal 
parts taken. It is the Numerator. 
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Read the following fractions, and in each case tell 
into how many equal parts the unit is divided, and 
how many parts are taken: 


17, 18. 19 20. 21. 22 
3 6 5 5 
4 Kd 12 5a 25 33 
5 9 13 3 
6 13 15 18 ba 33 
5 5 10 
$ 9 7% 19 36 $3 


Write the following fractions in figures: 


23. 24. 25. 
Two fifths. Seven ninths. Ten thirteenths. 
Nine fifths. Forty fiftieths. Thirty-five fiftieths. 
Ten ninths. Eleven tenths. Twenty-two twelfths. 
Ninetenths. Seven twelfths. Twenty seventeenths. 
DEFINITIONS. 


Art. 51. A Fraction is one or more of the equal parts 
of a unit. 


Art. 52. A fraction is expressed by two numbers, 
called the Numerator and the Denominator. 


The Denominator of a fraction is the number of equal 
parts into which the unit is divided. 


The Numerator of a fraction is the number of equal 
parts taken. 

The numerator and denominator are called the Terms 
of a fraction. 


Art. 53. A Proper Fraction is one whose numerator 
is less than its denominator; as, #, 3, 4. 

An Improper Fraction is one whose numerator is 
equal to or greater than the denominator; as, 3, $, 4. 


The value of a proper fraction is less than one; and the value of 
an improper fraction is equal to or greater than one. 
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LESSON II. 


INTEGERS AND MIXED NUMBERS REDUCED TO FRACTIONS. 


1. How many thirds in an apple? How many thirds 
in 2 apples? 

2. How many fourths in an 
apple? How many fourths in 3 
apples? 

Z4 38. How many fourths in 2 
pears? In 3 pears? 


a Sotution.—In 1 pear there are 4 
fourths, and in 3 pears there are 3 times 
4 fourths, which is 12 fourths. There are 12 fourths in 3 pears. 


4. How many sixths in 3 oranges? In 5 oranges? 
6 oranges? 4 oranges? 8 oranges? 

5. How many fifths in 3? 5? 8? 10? 

6. How many eighths in 4? 6? 8? 10? 

7. How many halves in 
2 and 1 half oranges? 


SoLution.—In 2 _ oranges 
there are twice 2 halves, 
which is 4 halves, and 4 
halves and 1 half are 5 
? halves. There are 5 halves 
’ ; in 2 and 1 half oranges. 


8. How many fourths in 2? In 2 and 8 fourths? 

9. How many thirds in 5? In 5 and 2 thirds? 

10. How many thirds in 7 and 2 thirds? 6 and 2 
thirds? 

11, How many sixths in 5? In 5 and 2 sixths? 

12. How many sixths in 10 and 5 sixths? 11 and 2 
sixths? 

13. How many, tenths in 63;? 53,? 745? 85? 

14. How many fifths in 62? 82? 124? 103? 92? 

15. How many eighths in 53? 7%? 98? 103? 128? 


Vv 


SS my. 
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WRITTEN EXERCISES. 


16. Reduce 157 to ninths; 1573 to ninths. 


PROCESS. PROCESS. 
157 1574 
Ne 9 9 
tg eo oe 
9 7 
1420 yh 
17. Reduce 963 to eighths. Lge Ay 


18. Reduce 4675 to twelfths. 
19. Reduce 63,8, to elevenths. 
20. Reduce 534% to an improper fraction. 


Suecestion.—Reduce the mixed number to twentieths. 


Reduce the following mixed numbers to improper fractions: 


Si Phebe = 200 647 785. 159-7 
22. 85%. 26. 109%. 30. 93,25, 84. 20428. 


23,361}. 27. 75a. 81. 405%. 85, 20044, 
4,485. 28,4817. 82, 3654. 36. 75415. 


To Tracuers.—See “Manual of Arithmetic” for additional 
problems in this and the following lessons in Fractions. 


Art. 54. A Mixed Number is an integer and a 
fraction united; as, 54, 162, 334. 


Art. 55. 1. To reduce an integer to a fraction: 


Rule.—WMultiply the integer by the given denominator, 
and write the denominator under the product. 


2. To reduce a mixed number to a fraction: 


Rule.— Multiply the integer by the denominator of the 
fraction, to the product add the numerator, and write the 


denominator under the result. 
Ww. E. A.—9. 
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LESSON III. 
FRACTIONS REDUCED TO INTEGERS OR MIXED NUMBERS. 


1. How many pears in 6 half-pears? In 7 half-pears? 
2. How many pears in 
10 halfpears? In 12 
half-pears ? 
3. How many days in 
11 half-days? 


Sotution.—In 11 half-days 
there are as many days as 2 
half-days are contained times 
in 11 half-days, which is 53 times. There are 53 days in 11 
half-days. 


4, How many pints in 14 halfpints? In 17 half 
pints? In 21 half-pints? 

5. How many yards in 18 thirds of a yard? In 19 
thirds of a yard? In 22 thirds of a yard? 

6. How many weeks in 28 sevenths of a week? 30 
sevenths of a week? 

7. A mason was 17 half-days in building a wall: how 
many days did he work? 

8. How many ones in 25 fourths? In 30 fourths? 

9. How many ones in 25 eighths? In 30 eighths? 

10. How many ones in 35 tenths? In 45 tenths? 

11. How many ones in 37 ninths? In 48 ninths? 

12. How many ones in 45? 58? 25? 84? 20? 

18. How many ones in $8? $8? 47? 28? 1009 


WRITTEN EXERCISES. 


PROCESS. 
14. Reduce 137 to a mixed number. 8)177 


process: +42 = 177 + 8 = 221, Ans. 224, Ans. 
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Pos to an integer ur mixed number : 
15. 297. 20. 33. 25, 424. 30. £3). 
16. 24. 21, 322. 26, 35.0, 31, 2. 
17. 1495. 22, 1,80. 27. 504. 32, 208. 
18, 397, 23. 220. 28. 743. 33, 1990, 
19. 289. 24, 32.2, 29, 31.5. 34, 4905, 


Art. 56. To reduce an improper fraction to t- inte- 
ger or mixed number: 


Rule.—Divide the numerator of the fraction by the de- 
nominator. 


LESSON IV. 


FRACTIONS REDUCED TO LOWER, TERMS. 


1. How many half-inches in 2 fourths of an inch? 
In 4 fourths of an inch? 

2. How many halves in 2 fourths? 
In 4 fourths? 4% | 

3. How many thirds of an inch 
in 2 sixths of an inch? In 4 


sixths? In 6 sixths? ce ine 
4. How many thirds in 2 sixths? eae 
| 


In 4 sixths? In 6 sixths? 
SD asow mManyesfourths ine 4 
eighths? In 6 eighths? 
So.ution.—In 2 eighths there is 1 fourth, and in 6 eighths there 
are 3 fourths. 


6. How many fifths in 2 tenths? In 4 tenths? 6 
tenths? 8 tenths? 12 tenths? 14 tenths? 

7. How many fifths in ~;? 7? 42? 

Notr.—The teacher should show that the value of a fraction is 
not changed by dividing both of its terms by the same number; 
and that 3%, 7%, and 12 may each be changed to fifths by dividing 
both terms by 3. 


132 WHITE’S ELEMENTARY ARITHMETIC 


8. How many sevenths in #,? 42? 43? 

9. How many eighths in #4? 45? 45? 28? 
10. Reduce 3%, 34%, and 4% each to fourths. 

11. Reduce 48, 38, and 4% each to sevenths. 
12. Reduce 44%, 33, 3%, and 41% each to eighths. 
18. Reduce 4%, 32, 34, and 24 each to sixths. 
14. Reduce 34, 4, #3, and 28 each to tenths. 


WRITTEN EXERCISES. 


15. Reduce $3 to its lowest terms. 


Reduce $3 to 34 by 

dividing both terms b 

3; next reduce 3} to 2 

63 + 3 21 : yA We 7 3 by dividing both terms 

84 +3 28° 383.4% 4 by 7; ¢ is in its lowest 

terms. Or, reduce §2 to 

= 63 + 21 3 2 by dividing both terms 

: Lie = by 21, the greatest num- 

eine : ber which will exactly 
divide each term. 


PROCESS. 


V 16. $4. 20. 52%. 24, 105, 28, 231. 
i 21. Ad. 25. 13, 29. 444. 
18. 25,. 22, 28., 26, 325. 30. 121. 
19. 55, 23, 4. Q7. 182 S1. 369. 


Art. 57. When a fraction is reduced to an -equiva- 
lent fraction with smaller terms, it is reduced to lower 
terms. 

A fraction is in its lowest terms when no integer ex- 
cept 1 will exactly divide both numerator and denom- 
inator. 


Art. 58. PrincipLe.—The division of both terms of a 
fraction by the same number does not change its value. 
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Art. 59. To reduce a fraction to its lowest terms: 


Rule.—Dvivide both terms of the fraction by any common 
divisor; then divide both terms of the resulting fraction by any 
common divisor; and so on, wntil the terms of the resulting 
fraction have no common divisor except 1. 

Note.—The reduction of a fraction to its lowest terms by find- 
ing the greatest common divisor, as in Art. 46, should be used only 
when 2 common divisor can not otherwise be found. All the 
fractions in this book may be easily reduced by using common 
prime divisors. 


LESSON V. 


FRACTIONS REDUCED TO HIGHER TERMS. 


i. How many fourths 
of an orange in 1 half? 
In 2 halves? 

2. How many eighths 
of an orange in l 
fourth of an orange? 
In 2 fourths? 

3. How many eighths in 1 fourth? In 3 fourths? 


SoLution.—1 fourth is 2 eighths, and 3 fourths are 3 times 2 
eighths, which is 6 eighths. 


4, How many ninths in 1 third? In 2 thirds? 3 
thirds? 4 thirds? 

5. How many tenths in #? 8? $? #3? $€? 

6. How many twelfths in 2? €? 8? 3? 4? 

7. Change 3 and 2 each to twelfths. 

8. Change 2, 2, and ? each to eighteenths. 

9, Change 3, 2, and 14 each to twenty-fourths. 

10. Change 2, 74, and 7% each to thirtieths. 

11. Change 3, 14, and + each to twenty-eighths. 

12. Reduce 2, §, and 38 to twenty-fourths. 

13. Reduce 3, 74, and 44 to sixtieths. 


tho Aloo enloo 
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WRITTEN EXERCISES. 


14. Change 44 to seventieths. 


One thirty-fifth is as many seventi- 

eths as 35 is contained times in 70, 

“YUE Bi which is 2 times, and 17 thirty-fifths 

are 17 times 2 seyentieths, which is 34 

Wx 2 — 84 Ans. ‘eventieths. This is the same as mul- 

plod 70’ "  tiplying both terms by the quotient of 
70 divided by 36. 


PROCESS. 


15. Change 42 to ninety-sixths. 

16. Change #4 and 23 each to eighty-fourths. 

17. Change 74, 34, and 13 each to seventy-seconds. 

18. Reduce 3, 7, and 44 to equivalent fractions with 
a common denominator. 


54. MSS. 


PROCESS* = : = =; = : 
x4 24 8X83 24 12K2 24 


19. Reduce +5, 7%, and 7 to equivalent fractions with 
a common denominator. 

20. Reduce #, 34, and 4% to equivalent fractions with 
a common denominator. 


meee to equivalent fractions with a common denominator: 


5 & 9 2 3 4 a2 
21. a 6) Ts 24. 4) 8) 16° 27. Cae Gee Rhos gu 
2 8 5 ae eee § = eS | 2 
22, 8) 92 6° 25. 22 aes 28 9 12) +, #3. 
3 7 1 5 LS The 3 
23. 3, a ts. 26. 4, oy, oy. 29. 5, 35 te, 34 


Art. 60. When a fraction is changed to an equiva- 
lent fraction with greater terms, it is reduced to higher 
terms. 

When several fractions have the same denominator, 
they have a Common Denominator. 


Art. 61. PRINcIPLE.—The multiplication of both terms 
of a fraction by the same number does not change its value. 
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a 
Art. 62. To reduce a fraction to higher terms: 


Rule.—Dwwvide the given denominator by the denominator 
of the fraction, and multiply both terms by the quotient. 


Art. 63. To reduce fractions to equivalent fractions 
with a least common denominator: 


- 
Rule.— Dwide the least common multiple of the denomina- 
tors by the denominator of each fraction, and multiply both 
of ts terms by the quotient. 


LESSON VI. 
ADDITION OF FRACTIONS. 


1. A boy gave 1 fourth of a pine-apple to his brother, 
1 fourth to his sister, and 1 fourth to a playmate: what 
part of it did he give away? 

How many fourths are }+4-++14? 

2. A grocer sold 1 eighth of a cheese to one customer, 
2 eighths to another, and 3 eighths to another: what 
part of it did he sell? 

How much is + +2-+ ?? 

3. How many sixths in 4, 3, and $? 3, 4, and 1? 

“4, A boy gave 1 half of his money for a knife, and 1 * 
third of it for a ball: what part of his money did he 
spend ? 


Suecrestion.—Change } and } to sixths, and add the “e 
ing fractions. 


5. How many tenths in and 3? 4 and ,3,? 
6. How many twelfths i oe 3 ad 1? 3 
7. How many eighths in - and 1) # and $? 
8. How many fifteenths in } and }? 3 and 2? —* 
9. How many twentieths in $ and eB 

Zand 3? ¢and 2? d¢and 3? #2 and 3? 
10. How many twenty-fourths in 4, 4, and 4? 
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WRITTEN EXERCISES. 


11. What is the sum of 35, 355, 75, 75? 


PROCESS: ys 1st 13+ Ps = $$ =275, Ans. 


12. What is the sui o 


f 4, 3% vy and 33? 
: 13. What is the sum of 44, 43, 23, and 23? 
14. What is the sum of 2, 7, and 33? 

PROCESS. Change the fractions to twenty- 
; - - fourths; add the numerators of the 
fetta new fractions and under the sum write 
29 + 21+ 19 — 31 the common denominator (24); and 
7 reduce the resulting improper frac- 


tion to a mixed number. 


15. What is the sum of 3, 2, and #4? 


Add the following fractions : 


Vie. 3,44 23. 4,444 
17. 4, 15, $4. 24. 3, To Ts 30 
18. 3, yo) 13. 25. 3,2 2p H- 
ie S25 82 Lbs *~69-8) Tf) 24° 
2 21. 3% 2 28. #, a, $9, #- 
3, 4, $. 29 6 ret 20) ou. = 


What is the sum of 163, 183, and 374? . 
_ PROCESS. 

First add the fractions and then the integers. 
$= $=, t= te fwtayte=H= 
144. Write the +4 under the fractions and add 
the 1 with the integers. 


ais es 
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Add the following mixed numbers: 
32. 454, 673, 628. 36. 1662, 409, 30474. 
33. 372, 18%, 334, 2555. 37. 102§, 15634, 9053. 
34. 301, 662, 843, 1334. 38. 301, 674, 34808. 
85. 754, 108, 1603, 207. 39. 440, 9013, 650,%. 


Art. 64. 1. To add fractions: - 

Rule.—Reduce the fractions to equivalent fractions with a 
common denominator, add the numerators of the new fractions, 
and under the swum write the common denominator. 


2. To add mixed numbers: 


Rule.—Add the fractions and the integers separately, and 
combine the results. 


LESSON VII. 


SUBTRACTION OF FRACTIONS. 


1, Albert had 2 thirds of an orange, and he gave 1 
third to his sister: how many thirds had he left? 

How much is ? less 4? 4 less 2? 

2. Charles bought 3 fourths of a- pound of raisins, 
and then gave 1 fourth of a pound to his playmate: 
what part of a Ponng had ze left? hs 

How much is ? less 3? #2 less 2? dina 

3. A farmer bought 2 of a bushel of flax-seed, ma’ 
sold 4 of a bushel to a neighbor: what part of a bushe as 
had he left? 


Suacrstion.—Change ? and + to sixths. 


4. How much is ? less 4? 2 less 4? 2 less 4? ro 
5. How much is 7 less 3? ¢ less 3? { less $2. . 
6. How much is TE ee 4? 35 less 4? 7% les 
7%. How much is 7% less a? i; less 4? 3% less $? 
8. How much is 18 less $? 48 less 3? 48 less $? a 
9 How.much is ¢ less $? 35 less 7° 7 less 2? 

ok v4 - 

ee, ~ 
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WRITTEN EXERCISES. 


10. From 44 take ¥;. 


PROCESS : 


11. From 24 take + 
12. From ta taley hy 
13. From 4 take cn 


8° 
process: 4+4—3=> 32—i}= 


a = 
34 a= 


tt = i, Ans. 


, Ans. 
V 
14. Subtract 3 from m Ys. 20. From 2 take 3 
15. Subtract 75 from to: 21. From 332 take ga 
16. ee ee fe from 33. 22. From 2% take 13. 
17. Subtract 5, from so 23. From 7 take 7%. 
18. Subtract i ar 24. From +3 take #. 
19. Subtract 3 from 7%. hy From 34 take H. 


26. From 334 take 183. 


PROCESS. 
334 4 tegers. 
12 
18 ts ts, waists Ti, 
14,4, 14,4, Ans. 


V1, Subtract 380} from 662. 
28. Subtract 1123 from 1454. 
29. Subtract 2502 from 300. 
30. Subtract 1302 from 2412. 


Art. 65. 


First subtract the fractions and then the in- 
Since ;% is greater than 74, add +3 to 
and then take the 3% from i$, 
writing 7 under the fractions, and adding 1 to 
the 8 units before subtracting the integers. 


31. 453 from 663. 
32. 904 from 1084. 
33. 1053 from 2614. 
34. 1663 from 233. 


ao 
1. To subtract fractions: 


Rule.—Reduce the fractions to equivalent fractions with a 


common denominator, subtract the numerator of the subtrahend 


Mag numerator of the minuend, and wnder the difference 


WwW 


€ common denominator. 


2. To subtract mixed numbers: 
Rule.—First subtract the fractions, and then the integers. 


at 


——- 


= 3 


pe 
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LESSON VIII.- 


PROBLEMS COMBINING ADDITION AND SUBTRACTION. 


Notre—The first eight of these problems are to be solved both 
orally and on the slate. 


. From the sum of 4 and 4 take t 
. From the sum of 4 and # take 4. 


From { take the ne of 4 and 4 


. From i take the sum of 3 and 1 . 


From the sum of 2 and # dove: i. 
5 3 i orate 5 | 

From 3+ # take $+ 4. 
me | Snes HE 

From ~— 4 take 3—14. 


. From 1 take #-+ 3,-+4. 

. From 2 take 2+ 3-+12. 

. From the sum of 3 oe 2 take their difference. 
. From #+4-+ 2 take 74. 


. From $-+ 3-+ # take ~; — 4. 
From ee take ++4+4 
From 1 take ++4-+4++4. 


. To 24— add 34 — 2. 

. From $473 + $334 take $473 — $334. 

. From $2562 take $1404 + $663. 

. To 1502 — 942 add 106% — 714. 

. To 564 + 207,3, add 1654 — 833. 

. From 162 + 124+ 5} take 183% + 64. 
. From 304+ 374 take 73 + 65; + 14. 
. To 663 — 304 add 778, — 333. 

. To 123 —6, add 40 — 233. 

27. 


The sum of two fractions is 2%, and one of the 


fractions is ;2,: what is the other? 


28. 


The sum of two mixed numbers is 452, and one 


be) 


of the mixed numbers is 253: what is the other? 


7 
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LESSON IX. 


FRACTIONAL PARTS OF INTEGERS. 


1. If 6 pears be divided equally between 2 boys, what 


part of the whole will 
each receive? 

What is 4 of 6 pears? 
4 of 10 pears? 


2. A mother divided 
5 apples equally be- 
tween 2. children: 
what part of the whole 
did each receive? 

What is $ of 5 ap- 
ples? 


Suacrstion.—Take 1 half of 4 apples and 1 half of 1 apple. 


3. Charles divided 12 plums equally between 3 boys: 
what part of the whole did each receive? How many 
plums did each receive? 

4. What ist of 9? + of 12? 4 of 16? 

5. What is } of 20? 1o0f 28? 4 of 30? 

6. What is} of 25? 40f 26? tof 37? 

7. What is 4 of 24? 2 of 24? 


SoLution.—z of 24 is 4, and $ of 24 is 5 times 4, which is 20 


. What is Jy of 40? 55, of 40? 54 of 40? 

. What is + of 68? 4 of 63? $ of 68? $ of 63? 
. What is 3 of 18? 3 of 16? 40o0f15? & of 30? 
. What is 4 of 24? 8 is 4 of what number? 

. What is 4 of 42? 7 is 1 of what number? 

. 10 is 4 of what number? 

» 12 is 4 of what number? 

. What is yy of 60? 8 of 60? 5% of 60? 

. What is 4 of 64? 3 of 642 & of 64? 
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WRITTEN EXERCISES. 


17, What is 3 of 659? PROCESS. 
18. What is 2 of 191? 8)659 659 
19. What is { of 508? 823 3 
20. What is $ of 466? = 
21. What is sy of 906? 2474, Ans. 2474 
22. What is 3% of 403? 

5 


23. What is 35, of 348? 
24. What is 5 of 4642? 
25. What is 34 of 6080? 


Art. 66. To find the fractional part of an integer: 


Rules.— Divide the integer by the denominator of the frac- 
tion and multiply the quotient by the numerator. Or: 

Multiply the integer by the numerator and divide the prod- 
uct by the denominator. 


LESSON X. 
FRACTIONAL PARTS OF FRACTIONS. 


1. How much is 
4 of + of a melon? 

2. If a third of a 
melon be cut into 
two equal pieces, 
what part of the 
melon will each 
piece be? 

3. What is 4 of 
4 of a melon? 

4, What ist of 1}? 
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7. A girl, having 3 of an orange, divided it equally be- 
tween her 2 brothers: what part of the orange did each 
receive ? 


Succestion.—Divide each fourth into 2 equal pieces, and then 
give 3 pieces to each. 4 of } is j,and } of ¢ is §. 


8. What is 4 of 1? 4o0f3? 4o0f3? 4 of Z? 
9. What ist oft? tof 2? 4o0f3? 4 off? 
10. What is 4 of 2? jtof2? tof2? # of 2? 


SoLution.—} of 2 is 33,, and 3 of 2 is 3 times 3, which is 3%. 
11. What is 3 of 3? 2% 0f 3? 2 
12. What is # of $2? Zo0f $? 2 of 74? 4 of 24? 
WRITTEN EXERCISES. 
13. Reduce 2 of 2 to a simple fraction. 
2 
PROCESS. 01 = == et eS 


Norr.—Since % of $=2 3, “of” between two fractions is 
equivalent to X. 


Reduce to a simple fraction: 


V 14, 3 of $. 20. 54 of +5. 26. 3 of 18 of 52. 
15. & of 3. Q1. Jt of 42. 27. 4 of 14 of 14. 
16. $ of 54. 22. 2 of 4. 28. = of 13 of 1,4. 
17. 3 of 35. 23. 3 of 24. 29. 3 of 23 of 53 
18. 8 of 5%. 24, 3 of 2k. 30. § of 14 of 11. 
19. $ of 44. 25. ¢ of $ of 13. 81. 144 of 54 of Ay. 


Art. 67. A Simple Fraction is a fraction not united 
with an integer or another fraction ; as, 3. 


A Compound Fraction is a fraction of a fraction; as, 
2 of $; 2 of 34. 
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Art. 68. To reduce a compound fraction to a simple 
fraction : 


Rule.— Multiply the numerators together, and also the de- 
nominators, and reduce the resulting fraction to its lowest 
terms. 

Notr.—The process may often be shortened by canceling com- 


mon factors before multiplying. This process may be taught after 
the pupil is familiar with the other process. 


LESSON XI. 


FRACTIONS MULTIPLIED BY INTEGERS. 


1. What part of a cake is twice 2 eighths of it? 3 
times 2 eighths of it? 

2. A father gave 3 fourths of an orange to each of 4 
children: how many fourths did they all receive? 

3. How much is 4 times #? 6 times #? 

4. If a boy earn 2 thirds of a dollar in a day, how 
much will he earn in 3 days? 

5. How much is 3 times 3? 5 times 2? 6 times 2? 

6. How much is 6 times 3? 8 times 2? 9 times 3? 

7. How much is 7 times 3? 6 times %? 8 times 3? 

8. How much is 5 times 62? 7 times 84? 

Sucexstion.— Multiply the fraction and the integer separately, 
and add the products. 


9. How much is 3 times 62? 3 times 73? 
10. How much is 6 times 43? 6 times 83? 


WRITTEN EXERCISES. 


Multiply : 
11. § by 10. 15. 34 by 25. 19. 162 by 8. 
12. 5, by 8. 16. 11 by 16. 20. 183 by 12. 
13. 57 by 12. 17. 18 by 33. 21. 662 by 34. 
14. 18 by 24. 18. 15 by 16. 22. 832 by 25 


, wwe 
a 
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Art. 69. PrincrpLe.—A fraction is multiplied by mul- 
tiplying its numerator or dividing its denominator. 


Art. 70. 1. To multiply a fraction by an integer: 
Rule.— Multiply the numerator or divide the denominator. 


2. To multiply a mixed number by an integer: 


Rule.—Multiply the fraction and the integer separately, 
and add the products. 


LESSON XII. - 


INTEGERS MULTIPLIED BY FRACTIONS. 


1. How much is } of 8? #3 of 8? 2 times 8? 


SotutTion.—} times 8 is 3 times 3 of 8; 1 of 8 is 2, and 3 times 
2 is 6. Or, = times 8 is 3 of 8, which is 6. 


2. How much is } of 12? 2% of 12? 2 times 12? 
% times 30? 4 times 21? 2 times 24? 

3. How much is + of 18? 3 of 18? 2 times 18? 
& times 24? 32 times 36? 2 times 42? 

4, How much is ¢ of 15? 2 of 15? 2 times 15? 
% times 35? & times 45? 2 times 50? 

5. Multiply 40 by 2; 40 by 2; 40 by 2. 

6. Multiply 56 by 3; by $; by $; by 4. 


WRITTEN EXERCISES. 


7. Multiply 256 by 3. 


PROCESS. 
4)256 256 
64 3 SoLution.—? times 256 is 3 times 
Or: y.cao fof -:256. Or, 2 times 256 is 3 of 
BES 4)768 3 times 256. 


7 
aes 


po eae ee 
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} bltiply : 
8. 48 by 35. 12. 163 by +4 16. 248 by 42. 
9. 65 by ¢. 13. 300 by 43. 17. 406 by 34. 
10. 59 by se 14. 257 by 14 18. 856 by 43. 
11. 87 by # 15. 305 by 24 19. 794 by 33. 
20. Multiply 324 by 63. 
. PROCESS. 
naif aa First multiply by the integer 
eet rs 2 OP and then by the fraction, and 
1944 E216 add the products; or, first mul- 
J16 1944 tiply by the fraction and then 


2160, Ans. 2160, Ans. by the integer. 


Multiply : 
b- 21. 48 by 161. 24. 246 by 123. 27. 108 by 563. 
22. 72 by 183. 25. 324 by 171. 28. 524 by 723. 
23. 96 by 232. 26. 406 by 334. 29. 684 by 662. 


Art. 71. 1. To multiply an integer by a fraction : 
Rule.— Divide the integer by the denominator and multi- 
ply the quotient by the numerator. Or: 


Multiply the integer by the numerator and diwide the prod- 
uct by the denominator. 


2. To multiply an integer by a mixed number: 


Rule.— Multiply by the integer and by the fraction sep- ° 


arately, and add the products. 


LESSON XIII. 
FRACTIONS MULTIPLIED BY FRACTIONS. 


1. How much is } times 3? 4 times 3? 


Sotution.—i times % is } of 2, which is #. #$ times 2 is $ of - 


4, or 3 times } of 2, or 3 times 7, which is 7%, or 4. 
W. E. A.—10. 


=~ 
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2. How much is } times $? 3 times ?? 
3. How much is 4 times #? 4% times $? 
4. How much is } times 2? 2 times 3? 


WRITTEN EXERCISES. 


5. Multiply 4 by 2. 


PROCESS. 2 times 4 is, ? 
4! 3 4a 5 a of 4, which eq 
Fa chu Bed wilh ke ee ee 
f, laa Vy 
Y 6. & by 2 11. 18 by +5. 16. 21 by 2h. 
7. + by 7 12. 19 by 34. 17. 34 by 34. 
8. 5 by ¢ 13. 3 by zo. 18. 6} by 23. 
9. 2 by 7. 14. 2 by 43. 19. 64 by 2. 
10. 345 by 7. 15. 24 by 2. 20. 64 by 64. 
; } 
21. Multiply the multiplicand in each of the above 
problems from 6 to 15 by 3. By 3. 
22. Multiply the multiplier in each of the above 


problems from 6 to 15 by #. 


By . 


% times 4? 
2 times }? 
5 tj 2 

2 times 3? 


Art. 72. To multiply one fraction by another: 
Rule.— Multiply the numerators together and also the de- 
nominators, and reduce the resulting fraction to its lowest terms. 


Nors.—The process may often be shortened by cancellation. 


* 


LESSON XIV. 


FRACTIONS DIVIDED BY INTEGERS. 


1, A father divided 3 of a melon equally among 3 
_ boys: what part of the melon did each receive? 


of $ of the melon, which is}. 


* 
~z 


Sotution.—If 3 boys received $ of a melon, each received } 


j 
a a ee Om 
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aqseeonte 
acorn \ 


2. How much is 4 divided by 3? } divided by 3? 

§ by 3? 2 by 3? 2 by 3? & by 3? 

38. How much is $ divided by 2? 4 

4. How much is 3 divided by 5? 3 

fr by 5? #4 by 5? 2by 5? Z by 5? & by 
5. How much is $+ 4? $+ 6? £$+10? +5? 
6. How much is +5? 19-+4? 124-6? 
SoLution.—12} divided by 6 is 4 of 12}. 4 of 12 is 2, and } 

or ¥ is yy. 12% divided by 6 is 2,4. 


b 
b 


4S 


4% What is 18) +6? 202-5? 30}-+32 
8. What is 212-97? 253-5? 18§+6? 
9. What is 134 +4? 261+6? 332+8? 


——_ 


10. Divide 44 by 3. 
PROCESS. cemianaiael 


Ens Gye ee Nee | en lity. Sa eee 1 Oe eC ye by 
2b + 3= goxs = %4, Ans. | 35 +3 is § Of 2, which is goxq, Or 35. 


- Divide : 

Z\ fi by, 7. 15. 14 by 7. is 19. 244 by 6. 
12. $ by 12. 16. 1 by 8. 20. 29% by 7. 
13. 34, by 10. 17. 32 by 5. 21. 463 by 5. 
14. 8, by 6. 18. 21 by 3. 22. 66% by 8. 


eee 

ow Pd - 

Arr. 73. Prrincrpre.—A fraction is dibtded by Winding 
the numerator or multipling the denominator. 

Art. 74. 1. To divide a fraction by an integer: 


Rule.— Divide the numerator or multiply the denominator. 


2. To divide a mixed number by an integer: ’ 


Rule.— Divide the integral part and then the fraction, ~~ 
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LESSON XV. 


INTEGERS DIVIDED BY FRACTIONS, 


1. How many times is 4 of an apple contained in 2 
apples? % of an apple in 2 apples? 


SoLutTion.—2 apples contain 6 thirds of an apple, and 2 thirds 
are contained in 6 thirds 3 times. 


2. How many times is ? of a yard contained in 3 
yards? 

3. How many times 3 in 4? 2 in 9? 2 in 10? 

4. How many times 2 in 3? in 6? 2 in 6? 

5. Divide 12 by 2; 12 by 3; 12 by 2; 12 by 7p. 

6. Divide 8 by 4; 10 by 3; 10 by #4; 9 by %. 


A[L cold 


WRITTEN EXERCISES. 


7. Divide 14 by 3. 


PROCESS: 14+ $= 42+ 3—=70+3= 231, Ans. 


Divide : 

8 25 by f. 13. 60 by 4. 18. 40 by 34. 
9. 36 by 4. ‘14. 51 by 3. 19. 16 by 63. 
10 


~ 
| 


Art. 75. To ti Ms integer by a fraction: 


Rule.—Multiply the integer by the denominator of the 
fraction, and divide the product by the numerator. 


9, 

. 45 by &. 15. 42 by yy. 20. 20 by 5. 
11. 68 by 35. 16. 56 by &. 21t2s by 41. 
da. 71 by 17. 30 by 2}. 29. 33 by 32. 


LESSON XVI. 


FRACTIONS DIVIDED BY FRACTIONS. 


1, How many times is } of an orange contained in 
2 of it? In 3 of it? 
2. How many times 4 of a pear contained in 3 of it? 
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3. How many times 
4. How many times 
5. How many times 


j 2 1 

in 3? 3 4 

in 4 2 jin & 2 in 12 
in $#? Zin £? 2 in 12? 
] 1 Ly 3 1 

in 4? din $? 3 


al cribo col 


Suaerstion.—Reduce the fractions to a common denominator. 
. ee: ; : 
6. How many times 4 in $? 2 in 4? 2 in 4? 
1 
z 


7. Divide $ by % 3 by % 2 by h. 2 by Z 


WRITTEN EXERCISES. 


8. Divide # by 2. 


P PROCESS. 
Popa ga HHH Uy, Ae 

Divide : 

M9. x by $. 17. 2 by 3. 25. 2 by 3. 
10. $ by 3. pie; 24 by 2. 26. 2 by 3. 
Ii, Ss by 3. 19. 34 by 3. 27. Z by $. 
12. 4 by 2. $20. 2 by 23. 28. 2 by %. 
13. 2 by 3. 21. 3 by #. 29. 3 by % 
14. 3, by 2. 22. 3 by 3. 30. 3 by 54. 
15. § by 2. 23. 2 by ¢. 31. 8 by 2. 
16. & by %. 24. 7 by 2. 32. 9 by &. 


33. Divide # by % by inverting the terms of the 
divisor. 


5 


2 

PROCESS: = = > = = 

if 3 eZ 14 

The above process is a short method of reducing the fractions 
to a common denominator and then dividing their numerators. 


This may be shown as follows: 
Beene Xo 2 2) x3" 


COP Shes SEIS 


—y].1 
=1;4. 


ee iuak) ak ans An lale mECG J.0. 6.7 

Notr.—Only one explanation of this process should be given 
to young pupils. For another explanation, see “New Complete 
Arithmetic.” 
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34. Solve each of the above problems, from 9 to 33, 
by inverting the terms of the divisor. 

35. Divide the dividend in each of the above problems 
(9 to 33) by % By %. 


Art. 76. To divide a fraction by a fraction: 


Rule.— Reduce the fractions to equivalent fractions with 
a common denominator, and divide the numerator of the 
dividend by the numerator of the divisor. Or: 

Invert the terms of the divisor, and then multiply the 
numerators together, and also the denominators, and reduce 
the resulting fraction to its lowest terms. 


LESSON XVII. 
MISCELLANEOUS PROBLEMS. 
ORAL PROBLEMS. 


. How much is 8 of 56? # of 50? 
. How much is 4 of 123? + of 62}? 
. 162 is 4 of what number? 
. 27 is 3 of what number? 
. 30 is # of what number? 
. 62 feet are 2 of how many feet? 
. Clara is 12 years old, and her age is 2 of her 
father’s age: how old is her father? 

8. Edward is 21 years old, and his age is ? of his 
mother’s age: how old is his mother? 

9. A man spent 2 of his money and had $21 left: 
how much money had he at first? 

10. A boy gave 24 cents for a slate, which was $ of 
his money: how much money did he have? 

11, A man pays $25 a month for house-rent, which 
is 33; of his monthly salary: what is his salary? 

12. A farmer sold a cow for $45, which was 4 more 
than he paid for her: what was the cost of the cow? 


IO oF 8 wo eR 
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18. A farmer has 24 acres of woodland, which is 54 
of his farm: how many acres in his farm? 

14. 1 of a farm is in wheat, 4 of it in corn, and the 
rest in grass: what part is in grass? 

15. A boy spent 4 of his money for a sled, and 2 of 
it for a pair of skates: what part had he left? 

16. John bought a knife for 2 of a dollar and a ball 
for + of a dollar, and then sold both of them for a 
dollar: what part of a dollar did he gain? 

17. Jane having a quart of plums, gave } of a quart 
to her brother and + of a quart to her sister: what 
part of a quart had she left? 

18. A farmer bought 2 bushels of AG Srheet. and 
then sold ? of a bushel to one neighbor and 2 of a 
bushel to another: what part of a bushel had ite left ? 

19. A student spends # of his time in study, 74 of it 
in labor, and 4 of it in sleep: what part has he left? 

20. One sixth of a pole is in the ground, ? of it in 
water, and the rest in the air: what part is in the air? 

21. A man sold 2 of his farm to one neighbor and 2 
of it to another: what part of the farm has he left? 

22. A boy having 3 of a melon, gave 4 of it toa 
playmate: what part did the playmate receive? 

23. A woman divided # of a pound of crackers equally 
between 3 poor children: what part of a pound did 
each receive ? 

24. If 6 men can build ¢ of a wall in a day, what 
part of the wall can one man build? 

25. If 5 pounds of cheese cost $$, what will 1 pound 
cost ? 

26. A grocer put 164 pounds of sugar into 5 equal 
parcels: how much sugar was put into each parcel? 

27. If a basket hold 2 of a bushel, how many baskets 
will hold 4 bushels? 

28. If a pound of butter cost $1, how many pounds 
can be bought for $24? ; ; 
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If 2 of a yard of cloth will make a vest, how 


many vests will 14 yards make? © 


30. 


A man owning § of a factory sold 4 of his share: 


what part of the factory did he sell? What part does 
he still own? 


B: 


31. 


32. 


33. 
34. 
35. 


36. 


| 39. 


40. 


_ Al. 
42, 


WRITTEN PROBLEMS. 


Reduce 183 to an improper fraction. 

Reduce 42 to a mixed number. 

Reduce & & and 7 to a common denominator. 
Add 3 3) e 4, and Tr: 

Add 283, 404, 632, and 19,3. 
From 282 take 163. 

Multiply 3 by 7; B by 2; 2 by $. 
Multiply 1372 by 15; 256 by 212. 
Divide 12 by 4; 3 by 12; 2 by $. 
Divide 2433 by 11; 256 by 53. 


$+$=what? 7-9? EX9? $29? 


There are 5280 feet in a mile: how many feet in 


; 
| of a mile? In 3% of a mile? 


"43, 


A vessel is worth $6000, and the cargo is worth 3 


as much as the vessel: what is the value of the cargo ? 


44, 


There are 16} feet in a rod: how many feet in 


66 rods? How many rods in 2640 feet? 


45. 


There are 54 yards in a rod: how many rods in 


66 yards? In 440 yards? 


46. 


At $64 a barrel, how many barrels of fiour can 


be bought for $150? For $225? 


47. 


If + of a ship is worth $12000, what is the whole 


ship worth? 


48. 


A man sold # of a farm for $1500: at this rate, 


what was the value of the farm? 


49, 


A farmer had 2 fields of wheat; the first yielded 


840 bushels, which was 3; of the amount yielded by 
the second field: how many bushels did the second field 
yield? 
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50. Two men bought a newspaper for $3800, one pay- 
ing % of the amount and the other +: how much did 
each pay? 

51. A farmer bought 2403 acres of land, and sold 902 
acres and 754 acres: how many acres had he left? 

52. From a piece of broadcloth containing 202 yards, 
a merchant sold 54 yards, 44 yards, and 8} yards: how 
many yards were left? 

53. A man earned $563 one month and $702 the next, 
and then gave $854 for a horse: how much money had 
he left? 

54. A man owning 24 of a vessel, sold } and + of 
the vessel: what part had he left? If this part is 
worth $9000, what is the value of the vessel? 

55. A pedestrian walked ;4 of his journey the first 
day, 3°; of it the next day, and completed it the third 
day: what part of the journey did he travel the third 
day? If he walked 19 miles the third day, how long 
was the journey ? 

56. A man sold } of his farm to A, 4 of it to B, and 
the rest, which was 120 acres, to C: what part of the 
farm did he sell to C? How many acres in the farm? 

57. A man bequeathed 4 of his estate to his wife, 4 
of it to each of his two sons, and the rest, which was 
$2400, to his daughter: what part did the daughter re- 
ceive? What was the value of the estate? 

58. A fruit dealer bought 80 barrels of apples, each 
containing 23 bushels, at $24 per barrel, and then sold 
the apples at $14 a bushel: how much did he gain? 

59. How many pounds of cheese, at 124 cents a pound, 
can be bought for 652 pounds of butter at 25 cents a 
pound? 

60. Two men start from the same place and walk in 
opposite directions, one 2% miles per hour, and the 
other 34 miles per hour: how far will they be apart in 
1 hour? In 6} hours? 
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61. A man owning 2 of a ship sells % of his share 
for $4400: at this rate, what is the value of the ship? 

62. A grocer bought 4 crocks of butter, weighing re- 
spectively 312 lb., 32,5, lb., 2742 lb., and 30% lb., and 
the weight of the empty crocks were 5% lb., 535; Ib. 
61 lb., and 51% lb.: what was the weight of the butter? 
What was its cost at 334 cts. a pound? 

68. How many bushels of wheat, allowing 60 pounds 
to the bushel, are in 6 sacks, weighing respectively 
1253% lb., 1303 lb., 128% Ib., 132 lb., 1383} lb. and 
1382 lb., the weight of the six empty sacks together 
being 8,5 lb.? 

QUESTIONS FOR REVIEW. 


What is a fraction? What does the denominator denote? 
The numerator? What are the terms of a fraction? 

When is a fraction called proper? When improper? When 
is the value of an improper fraction equal to 1? What is a 
mixed number? What is meant by 18$? Ans., 18+ 3. 

How is an integer reduced to a fraction? How is a mixed 
- number reduced to a fraction? What kind of a fraction is the 
result? Give examples. How is an improper fraction reduced 
to an integer or mixed number? 

How is a fraction reduced to lower terms? On what princi- 
ple does the process depend? How may a fraction be reduced 
to its lowest terms by one division? 

How are fractions having a common denominator added or 
subtracted? When fractions have different denominators, how 
are they added or subtracted? How may mixed numbers be 
added? How may they be subtracted? 

In what two ways may the fractional part of an integer be 
found ? 

What is a simple fraction? What is a compound fraction? 
How may a compound fraction be reduced to a simple fraction? 

In what two ways may a fraction be multiplied by an integer? 
How may an integer be multiplied by a fraction? Give the rule 
for multiplying a fraction by a fraction. 

In what two ways may a fraction be divided by an integer? 
How may an integer be divided by a fraction? How may a 
fraction be divided by a fraction? 
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DECIMAL FRACTIONS. 


LESSON XVIII. \/4 


. eS 


NUMERATION AND NOTATION. 


1. If an inch be divided into ten lInch. 
equal parts, what is one part called? 
2. Ifa tenth of an inch be divided “ 
into ten equal parts, what is one part? What is #5 of #5? 


3. If a hundredth of an inch be divided into ten 


1 
0 
4. What is one tenth of one tenth? (4 of 7? 
One tenth of one hundredth? (44 of ;+,?) 
5. How many thousandths make one hundredth? 
How many hundredths make one tenth? How many 
tenths make a unit, or one? 


Art. 77. Such parts of a unit as one tenth, one 
hundredth, one thousandth, etc., are decimal fractions, 
since they arise from a decimal division of a unit. 


Since 10 thousandths equal 1 hundredth, 10 hundredths 1 
tenth, 10 tenths 1 unit, such decimal fractions may be expressed, 
like integers, on a scale of ten. This is done by writing the tenths 
in the first order at the right of units, the hundredths in the 
second order, the thousandths in the third order, ete., and plac- 
ing a period between the orders of units and tenths, to dis- 
tinguish the fractional orders from the integral. 

Thus, 265 is written 2.5; 12,44, is written 12.24; and 227;%55 is 
written 22.003. 


6. How many tenths in 3? 6? .7? .8? 9? 

7. How many hundredths in .02? In .04? .07? 

8. How many tenths and hundredths in .24? .36? 

9. How many thousandths in .005? .008? .006? 

10. How many tenths, hundredths, and thousandths 
in 356? In .523? .603? .041? .406? .007? 
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Art. 78. Two tenths and five hundredths (.25) 
denote twenty-five hundredths; and two hundredths 
and five thousandths (.025) denote twenty-five thou- 
sandths. 


11. How many hundredths in .34? .45? .57? .06? 
09? 69? OT? BEE «OTP 7S? 

12. How many thousandths in .246? .048? .007? 
403? .059? .097? .246? .3807? .184? 


Art. 79. When fractions denoting tenths, hun- 
dredths, thousandths, etc., are expressed on a scale 
of ten, they are said to be expressed decimally, and 
are called decimals. 

The decimal orders are numbered from left to right, 
the first decimal order being tenths; the second, hun- 
dredths; the third, thousandths, ete. 


13. Read the decimals .45; 2.6; .035; .03; .005. 
14. Read the decimals .34; 25.03; 2.015; 15.045. 


Read the following decimals: 


15. 16 17. 18. 19. 
12 014 O24 2.53 004 
4 063 406 12.6 .803 
.06 008 .065 7.009 5D 
o .030 .704 8.057 4 


WRITTEN EXERCISES. 


Express decimally the following fractions: 


20 21. 22. 23. 24 
io Lis Torr rc 2 10 
vo ‘Too KY reo 23 
a too T0030 TOT Tote 
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25. 26. 27. 
25 hundredths. 264 hundredths. 18 hundredths. 
7 hundredths. 6; thousandths. 204 thousandths. 


205 thousandths. 28 thousandths. 50 thousandths. 
68 hundredths. 624 thousandths. 300 thousandths. 
68 thousandths. 97 hundredths. 40 hundredths. 

405 thousandths. 106 thousandths. 405 thousandths. 


28. Sixty-three thousandths. 

29. Hight units and seven tenths. 

30. Seven hundred eight thousandths. 
81. Four hundred twelve thousandths. 
32. Fifteen units and twelve hundredths. 


Arr. 80. The fourth decimal order is called ten- 
thousandths ; the fifth, hundred-thousandths; and the sixth, 
mallionths. 


Copy and read: 


33. 34. 35. 36. 
445 .0304 8256 .00267 
0445 .00304 4048 .000267 
.706 AT5 .03256 .004324 
.0706 00475 .04048 046375 
+ Express as decimals : 
87. 38. 39. 40. 
1 sail AEs ris 
1bd05 T00000 roves T0sdd00 
THOT Toston T0000 100000 
(\agios rodeos ravi is 


v “41, Four hundred twenty-two millionths. 
42. Seven hundred twelve ten-thousandths. 
43. Fifteen millionths. 
44. Four hundred fourteen hundred-thousandths. 
45. Two hundred seventeen ten-thousandths. 
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Art. 81. An integer and a decimal, written together 
as one number, are connected by and when expressed in 
words. Thus, 45.14 is read forty-five wnits and fourteen hun- 
dredths, or, more briefly, forty-five and fourteen hundredths. 


Write in words: 


46. 47. 48. 
27.305 2.00304 300.006 
63.0346 20.0304 400.0012 

504.3507 _ 200.304 500.004 


Q Express decimally forty-five units and fifty-two 
hundredths. 

50. Forty units and forty-five thousandths. 

51. Two hundred units and seventy-nine millionths. 

52. Two hundred seventy-nine millionths. 

53. Five thousand units and sixty-six millionths. 
“54. -Five thousand sixty-six millionths. 

55. Fourteen units and five thousand fourteen hun- 
dred-thousandths. 

56. One thousand eighty-seven millionths. 

57. Eight hundred forty-two -ten-thousandths. 

58. Seventy-five units and four hundred three hun- 
dred-thousandths. 


See “Manual of Arithmetic” for additional examples. 


DEFINITIONS, PRINCIPLES, AND RULES, 


Art. 82. A Decimal Fraction is one or more of the 
decimal parts of a unit. 
It results from the division of a unit into tenths, tenths into 


hundredths, hundredths into alee eté., ~arua the decimal 
division. 


The denominator of a decimal fraction is 10, 100, 
1000, 10000, ete. 
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Art. 83. Decimal fractions may be expressed in three 
ways: 

1. By w rds; as, three tenths, twelve hundredths, one 
hundred ninety-six thousandths. 

2. By writing the denominator under the numerator ; 
as, To 100 Too 

3. By omitting the denominator and writing the nu- 
merator in the decimal form; as, .8, .12, .196 

Notre.— When a decimal fraction is written with a decimal 
point and without its denominator, as .25, it is written in the 
decimal form, so called because only decimal fractions can be 


thus expressed. When a decimal fraction is written in the deci- 
mal form, it is called a decimal. See “New Complete Arithmetic.” 


Art. 84. The Decimal Point is a period placed at 
the left of the order of tenths, to designate the decimal 


orders. 


Art. 85. A Mixed Decimal Number is an integer and 
a decimal written together as one number; as, 2.45. It 
is also called a Mixed Number. 

The orders on the left of the decimal point are integral, and 
those on the right are decimal. The decimal orders are also 
called Decimal Places. 


Art. 86. The following table gives the names of six 
integral and six decimal orders: 


—~t.. 3 
; re] 
n 
’ cs) 
3 are g 4 
BG | 
s rs 3 
see g Cee Fee ele 
c= a: ae & Spies © Sits 
“ bo} n J a @ 7 ei 
ho Mage = me 5 eee ee = 
2 qd s & — —— &. s a B =I 
us} 2 3) 2 a a ‘Seng : ae aaa 
BTS OMAN Gece (8 ghee SN oun ial 
5 op Se S oO | © ® et ct ® Se 
HULSE Ee eaters hee KB peg) incall 
6 RL SAN, Bone hors io, a2 4605-6 
Cees a —— eee 


Integral Orders, ‘ Decimal Orders. 


a 
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Arr. 87. Princtpies.—l. The successive decimal orders 
decrease in value from left to right, and increase from right 
to left, in the same manner as integral orders. Hence, 

2. The removal of a decimal figure one order to the left 
multiplies its value by 10, and its removal one order to -the 
right divides its value by 10. 


Art. 88. To read a decimal: 


Rule.—Read it as if it were an integer, and add the 
name of the right-hand order. 


Nores.—1. A decimal is read precisely as it would be were the 
denominator expressed. 

2. In reading a mixed decimal number, the word “units” 
should be supplied if its omission would render the meaning 
ambiguous. 300.006 should be read three hundred units and six 
thousandths. 

3. While “and” must be used to connect the integral and © 
decimal parts of a mixed decimal number, it may also be used 
to connect the parts of an integer (Art. 20, note 2) and also of 
a pure decimal. Thus, .306 may be read three hundred six thou- 
sandths or three hundred and six thousandths. The latter is common 
usage, but the former is preferred by many teachers. 


Art. 89. To write a decimal: 


Rule.— Write the numerator and so place the decimal 
point that the right-hand figure shall stand in the order 
denoted by the name of the decimal. 


Norrs.—l. The name of a decimal is the same as the name 
of its right-hand order. 

2. Pupils should be taught to write decimals by first mak- 
ing the decimal point, and then filling the successive orders 
from left to right, with ciphers or significant figures, as may be 
required. Suppose, for example, that the decimal to be written 
is 2312 millionths. Since millionths is the sixth decimal order, 
and the numerator of the decimal contains only four figures, it 
is seen that there will be two orders to fill with ciphers, thus: 
002312. 
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LESSON XIX. 
\ REDUCTION OF DECIMALS. 
I. DECIMALS REDUCED TO HIGHER OR LOWER ORDERS. 


. How many hundredths in 1 tenth? In 8 tenths? 
. How many thousandths in 1 hundredth? .12? 
. How many tenths in 10 hundredths? In 40? 

. How many hundredths in 10 thousandths? .040? 


WP COO = 


WRITTEN EXERCISES. 


5. Reduce .325 to hundred-thousandths. 


PROCESS: .325 = .32500,since ~3%5 = nos. 


. Reduce .45 to ten-thousandths. 
. Reduce 6.5 to thousandths. 

. Reduce 23 to hundredths. 

. Reduce 62.5 to ten-thousandths. 
. Reduce .4500 to hundredths. 


process: .4500 = .45, Ans, 


Oo 6 © st 


11. Reduce .5000 to tenths. 
12. Reduce 2.4000 to hundredths. 


Art. 90. PrincrpLes.—l. Annexing ciphers to a deci- 
mal, or decimal ciphers to an integer, does not change its 
value. 

2. Removing ciphers from the right of a decimal, or deci- 
mal ciphers from the right of an integer, does not change its 
value. 


II, DECIMALS REDUCED TO COMMON FRACTIONS. 


18. Reduce .225 to a common fraction in its lowest 
terms. 
PROCESS: .225 = 7225; = 25, Ans. 
S35 


W.E. A —11. 
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Reduce to a common fraction in lowest terms: 


414. .75 19. .035 24. .0096 29. 0125 
15. .625 20. .075 25. 3.25 30. .0032 
16. .0625 21. .024 26, 21.075 31. 12.375 
17. 125 22, 512 27. 4.395 32. 25.032 
18. .08 p> 275 28. 18.75 33. 2.0625 


Art. 91. To reduce a decimal to a i RS, 
in its lowest terms: 


Rule.—Omit the decimal point and supply the denomina- 
tor, and then reduce the fraction to its lowest terms. 


III. ComMON FRACTIONS REDUCED To DECIMALS. 


34. How many tenths in}? 4? 2? 3? 4? 
35. How many hundredths in x? 3? &? 


WRITTEN EXERCISES. 


WRITTEN PROCESS. 


. 
86. Reduce 3; to a decimal. 25)8.00(.32, Ans. 


SoLutTion.—3 = 7 of 8.00 =.32 - 75 
37. Reduce 8 to a decimal. 50 
0% 


Reduce to a decimal: 


Nae. 42. 46. 78, W50. 56, 54. 602. 
$9.4. 489.2. 4403. “SL49 ‘Wage. 
40.8. @4 5. 48 58, 52 30% 56, 4.061. 


41.7, 453%. 49. 58;. 58. 75%. 57. 15.183. 
Art. 92. To reduce a common fraction to a decimal: \ 
Rule.— Annex decimal ciphers to the numerator, then divide 

by the denominator, and point off as many decimal places in 

the quotient as there are annexed ciphers. 


ye. 


_* 


Ke : 
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LESSON XxX. 
ADDITION OF DECIMALS. 
1. What is the sum of 5 tenths and 4 tenths? 6 
tenths and 9 tenths? 
SoLution.—6 tenths and 9 tenths are 15 tenths, which is equal 
to 1 unit and 5 tenths. 


2. What is the sum of 8 hundredths and 7 hun- 
dredths? 18 hundredths and 7 hundredths? 

3. What is the sum of 28 thousandths and 9 thou- 
sandths? 56 thousandths and 8 thousandths? 


WRITTEN EXERCISES. 


4. What is the sum of 24.6, 307.08, 93.609, .456, 
400.06, 37.027? 


PROCESS. 

24.6 Since only like orders can be added, write 

307.08 the figures of the same order in the same 
? column. Since ten units of any order equal 

93.609 1 unit of the next left-hand order, begin at 
456 the ‘right, and add as in simple numbers. 

400.06 Place the decimal point at the left of the 

37.027 tenths’ order in the amount. 

862.832, Ans. 


wv 5. What is the sum of .4506, .709, and 27.0508? 

6. Add 15.34, 6.078, 60.804, and 99.875. 

7. Add $21.94, $87.075, $9.858, and $807.624 

8. What is the sum of 47.64 miles, 19.48 miles, 34.75 
miles, and 76.624 miles? 

9. Add eae nine hundredths; six hundred otal 
ten-thousandths; and eighty-seven thousandths. 

10. Add forty-seven thousandths; forty-seven © mill- 
ionths; sixteen ten-thousandths; and sigteen hundredths. 

EAs 


ts 


ae 
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v 
Art. 98. To add decimals: 


Rule.—1. Write the numbers so that figures of the same 
order shall be in the same column. 

2. Beginning at the right, add as in the addition of 
integers, and place the decimal point at the left of the tenths 
order in the amount. 


LESSON XxXI. 
SUBTRACTION OF DECIMALS. 


WRITTEN EXERCISES. 


1, From 56.403 take 18.6. Since only like units can 


be subtracted, write the num- 

56.403 bers so that figures of the 

PROCESS: 18.6 same order shall be in the 
37.803, Ans. same column. 


Since ten units of any dec- 

; imal order make one unit of 

2. From 56,6 take 18.403. the next left-hand order, sub- 

56.600 : eS in I en ome 

m3 the decimal point at the left 

poo: 46.205 of the tenths’ order in the 
38.197, Ans. remainder. 


8. From 45.3 take 28.756. : 
v4 From .0407 take .008075. 

5. From twelve thousandths take eight millionths. 

6. From eight tenths take eight ten-thousandths. 

7. From 47.065 + 36.87 take 9.08 + 43.375. 

8. From 5.25 + .087 take 5.25 — .087. 

9. From the sum of twenty-five thousandths and 
forty-six ten-thousandths take their difference. 


7 Art. 94. To subtract decimals: 


Rule.—1. Write the numbers so that figures of the same 
order shall be in the same column. 
2. Subtract as in the subtraction of integers, and place the 


decimal point at the left of the tenths’ order in the remainder. 


etna 


ee 
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LESSON XXII. 


MULTIPLICATION OF DECIMALS. 


How much is 3 times 2 tenths? 3 times 35? 

. How much is 4 times 3 tenths? 4 times .4? 
How much is 5 times 735? 5 times .05? 

How much is yy of yo? yy by x0? a0 X To00? 
How much is 7ty of Fh? hy Kite?) th Xs? 
. What is the product when tenths are multiplied 
by tenths? Tenths by hundredths? Hundredths by 
hundredths? Hundredths by thousandths? 


OOP oO we 


WRITTEN EXERCISES. 


7. Multiply .435 by .65. 


PROCESS. 
435 5 agen 
Since thousandths multiplied by inendregths 
__ 65 produce hundred-thousandths (7435  i'5 = 23233), 
DANES the product of .425 and .65 contains five decimal 
9610 orders, or as many as both of the factors. 
28275, Ans. 


V3. Multiply fifteen thousandths by three hundredths. 
9. Multiply forty-six ten-thousandths by six and 
four tenths. 
10. Multiply forty-seven thousandths by two and four 
hundredths. 


\ pu 
11. 347 by .73; by 7.3 18. 30.3 by .044 
12. 48 by 3.6; by .36 19, .008 by .007 
13. .067 by .65; by 6.5 20. .075 by .484 
14, 3.42 by 5} by 054 QL, 2.42 by 50.9 
15, 47.5 by .034;-by 3.4 22. .0075 by 2.8 
16. 492 by 30.6; by 3.06 - 93, 43.6 by .073 

js 650 by 2.4; by .0024 24, .024 by .06} 

“an 
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25. Multiply the multiplicand in each of the above 
problems, from 11 to 24, by .035. By 2.06. 
26. Multiply 4.35 by 10; by 100. 


Since the removal of a decimal 
ure one place to the left multiplies 
4.35 X 10= 43.5, Ans. a value by 10 (Art. is Pr. 2). the 
4.35 X 100 = 435., Ans. removal of the decimal point one 
place to the right (which re- 
moves each figure one place to the left) multiplies 4.35 by 10. 
The removal of the decimal point two places to the right multi- 
plies 4.35 by 100. 


PROCESS. 


27. Multiply 4.085 by 100; by 1000; by 10. 
28. Multiply 3.0048 by 100; by 1000; by 10000. 


PRINCIPLES AND RULES. 


Arr. 95. Princtptes.—1. The number of decimal places 
in the product equals the number of decimal places in both 
factors. 

2. Each removal of the decimal point one place to the 
right multiplies a decimal by 10. 


Art. 96. 1. To multiply one decimal by another: 


Rule.— Multiply as in the multiplication of integers, and 
pout off as many decimal places in the product as there 
are decimal places in both multiplicand and multiplier. 


Norr.—If there be not enough decimal figures in the product, 
supply the deficiency by prefixing decimal ciphers. 


2. To multiply a decimal by 10, 100, 1000, ete.: 


Rule.—Remove the decimal point as many places to the 
right as there are ciphers in the multiplier. 


Norr.—If there be not enough decimal places in the product, 
supply the deficiency by annexing ciphers. 


Le 
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LESSON XXIII. 


DIVISION OF DECIMALS. 


1, How many times are 2 tenths contained in 8 
tenths? 3 tenths in 9 tenths? 

2. How many times are 4 hundredths contained in 
12 hundredths? 6 hundredths in 42 hundredths? 

3. How many times 6 thousandths in 24 thousandths? 

4.-Divide 18 hundredths by 6 hundredths; 30 thou- 
sandths by 5 thousandths. 

5. Of what order is the quotient when tenths are 
divided by tenths? Hundredths by hundredths? 

6. Of what order is the quotient when any number 
is divided by a like number? 


WRITTEN EXERCISES. 


7. Divide 6.25 by .25 


PROCESS. 

.25)6.25(25 
50 Since 25 hundredths are contained in 625 
125 hundredths (a like number) 25 times, the quo- 
125 tient is an integer. 


8, Divide .625 by .25 


PROCESS. 

te Since the divisor (.25) and the first partial 
a dividend (.62) are both hundredths (like num- 
125 “ bers), the first quotient figure is wnits, and 
125 hence the second is tenths. 


Lo, Divide 17.28 by .48; by 4.8; by .16 
10. Divide 8.528 by .042; by 12.6; by 2.52 
11. Divide .9408 by 8.4; by .084; by 16.8 


ers 
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12. 


, re 
S74. 


15. 
16. 


025)62.500(2500., Ans. 


i. 
18. 


19. 
20. 
21. 
22. 
23. 
lems, 


24. 


WHITE’S ELEMENTARY ARITHMETIC. 


Divide .06241 by 79; by .079; by 2.37 
Divide 18.816 by 1.68; by 168.; by 3.36 
Divide 17.595 by .85; by 2.07; by 25.5 
Divide .0768 by 9.6; by .096; by 2.88 
Divide 62.5 by .025 


PROCESS. 


By annexing two decimal ci- 


50 phers to 62.5, the dividend and 

125 divisor are made like numbers, 

125 and hence their quotient is an 
00 integer. 

Divide 25.6 by .032; by .16; by .048 


Divide 2.5 by 1.25; by .0125; by .021 

Divide 45.3 by 3.02; by .0302; by .604 

Divide 80.5 by .35; by .00035; by .0115 

Divide 402.5 by 1.75; by .0175; by .00035 

Divide 86.075 by 27.5; by .055; by .0275 

Divide the dividend in each of the above prob- 
from 9 to 23, by .025; by 2.5 


Divide 34.5 by 10; by 100. 


The removal of the decimal point 


PROCESS. one place to the left, removes each 


34.5 +10 =—3.45 


figure in 34.5 one place to the right, 
and hence divides the number by 10; 


34.5 + 100 = .3845 and the removal of the decimal point 


25 
26 


two places to the left divides it by 100. 


Divide 436.7 by 100; by 1000; by 10000. 
Divide 234.6 by 100; by 1000; by 100000. 


PRINCIPLES AND RULES. 


Art. 97. Principres—l. The dividend contains as 
many decumal places as both divisor and quotient. 
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2. The quotient contains as many decimal places as the 
number of decimal places in the dividend exceeds the number 
in the divisor. 

3. Each removal of the decimal point one place to the left 
divides a decimal by 10. 


Art. 98. 1. To divide one decimal by another: 


Rule.—Divide as in the division of integers, and point 
off as many decimal places in the quotient as the number 
of decimal places in the dividend exceeds the number in the 
divisor. 

Norrs.—l. When the divisor contains more decimal places 
than the dividend, supply the deficiency in the dividend by 
annexing decimal ciphers. 

2. When the quotient has not enough decimal figures, supply 
the deficiency by prefixing decimal ciphers. 

3. When there is a remainder, the division may be continued 
by annexing ciphers, each cipher thus annexed adding one deci- 
mal place to the dividend. Sufficient accuracy is usually secured 
by carrying the division to three decimal places. 


2. To divide a decimal by 10, 100, 1000, etc.: 


Rule.—Remove the decimal point as many places to the 
Iift us there are ciphers in the dwwisor. 


LESSON XXIV. 


REVIEW PROBLEMS. 


Express decimally 24 hundredths. 

. Express decimally 164 thousandths. 
. Change .0325 to a common fraction. 
Change ;$s to a decimal. 

. Change 16,3, to a mixed decimal. 

. From 56.675 + 48.124 take 5.0875 
Add 3.47, 14.086, .588, .087, and 42.3 


- 


NON P WD 


170 WHITE’S ELEMENTARY ARITHMETIC. 


8. Multiply 62.5 + 37.564 by 2.55 

9. Divide 84.564 by 9.72; by .0012 

10. Divide .3672 by .036; by 360. 

11, Divide 25.6 x .56 by .0128; by 420. 

12. Divide 348.6 by 100, and the quotient by 20. 

13. Divide 17.28 by .144; by 2400. 

14. Multiply 27.5 + .025 by 76.8 + .48 

15. If a man travel 3.25 miles in an hour, how many 
miles will he travel in 12.4 hours? 

16. If a steamer sail 12.5 miles per hour, in how many 
hours will it sail 102.5 miles? 

17. If 3.5 acres produce 141.4 bushels of corn, what 
is the yield per acre? 

18. The product of two numbers is 6.23, and one of 
the numbers is 124.6: what is the other number? 


QUESTIONS FOR REVIEW. 


What is a decimal fraction? What is meant by the decimal 

division of a unit? What is the denominator of a decimal 
’ fraction? 

In how many and what ways may a decimal fraction be ex- 
pressed ? When is it expressed in the decimal form? What is 
a mixed decimal number or mixed decimal ? 

What is the decimal point? What is its use? What is the 
first decimal order called? The second? Third? Fourth? Fifth? 
Sixth? By what other name are decimal orders called? 

Does the value of the decimal orders increase or decrease from 
left to right? From right to left? What is the name of a 
decimal ? 

Give the rule for reading decimals. Give the rule for writing 
decimals. How is the value of a decimal affected by annexing 
ciphers? By removing ciphers from the right? 

Give the rule for reducing decimals to common fractions; 
common fractions to decimals. Give the rule for the addition of 
decimals. Give the rule for the subtraction of decimals. Give 
the rule for the multiplication of decimals. Give the rule for 
the division of decimals. 


a 
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UNITED STATES MONEY. 


LESSON XXV. 


Art. 99. The denominations of United States money, 
commonly used, are dollars, cents, and mills. 

Accounts are kept in dollars and cents, mills being 
used only in making calculations. There are 10 mills 
in a cent, and 100 cents in a dollar. 


Art. 100. The first two figures at the right of dollars 
denote cents, and the third figure denotes mills. The 
figures denoting dollars are preceded by the dollar sign 
($), and they are separated from those denoting cents 
by the decimal point, called a separatrix. Thus, $45.307 
denotes 45 dollars 30 cents 7 mills. 


Art. 101. Cents and mills are decimal parts of a 
dollar, cents being hundredths and mills thousandths. 
$45.307 is a mixed decimal number, the dollars being 
expressed by integral orders; and the cents and mills, 
by decimal orders. 

Notr.—For the different kinds of money used, the coins minted, 
etc., see Art. 107. 


WRITTEN EXERCISES. 


Copy and read the following: 


1, 2. 3. 4, 
$3.45 $0.075 $40.045 $100. 
$3.506 $0.005 $15.15 $405. 
$1.055 $3.08 $10.015 $704.50 
$0.75 $9.009 $60.60 $800.08 


5. Write in figures 4 dollars 40 cents 3 mills. 
6. Write 60 dollars 6 cents 4 mills. 
7. Write 75 cents 5 mills; 40 cents 7 mills. 
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8. 


9. 


10. 
11. 
12. 
13. 
14. 
15. 


16. 


17. 
18. 
19. 


20. 


21 


27. 


28. 
29. 
30. 


31. 


22. 
23. 
24. 
25. 
26. 
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Write 300 dollars 3 cents 7 mills. 

Write 500 dollars 5 cents; 500 dollars 5 mills 
Write 10 dollars 3 cents 8 mills. 

Write 1000 dollars; 60 dollars. 

Write 50 cents; 5 cents; 5 mills; 5 cents 5 mills. 
How many cents in $15? Ans. 1500 cts. 
Reduce to cents: $75; $108; $60; $73. 

Reduce to cents: $125; $500; $150; $1000. 

How many cents in $12.65? Ans. 1265 cts. 
Reduce to cents: $6.40; $10.05; $20.04; $100.40. 
How many mills in $25? _ Ans. 25000 nrills. 
Reduce to mills: $24; $46; $50; $100. 

How many mills in $4.375? Ans. 4875 vxills. 
Reduce to mills: $3.125; $4.50; $6.124; $4.374. 
Reduce to mills: $.625; $.624; $4.164; $.06 


How many dollars in 7500 cents? Ans. $75. 
Reduce to dollars: 1250 cents; 1805 cents. 
How many dollars in 15000 mills? Ans. $15. 


Reduce to dollars: 1500 mills; 10250 mills. 
Reduce to dollars: 5000 mills; 500 mills. 

Reduce to dollars: 375 cents; 1375 mills; 405 cents. 
Reduce $4.50 to mills; $10.10 to cents. 

Reduce 450 cents to dollars; 3500 mills to dollars. 
Reduce $.373 to mills; 1054 mills to dollars. 


Art. 102. 1. To reduce dollars to cents: 
Rule.— Annex two ciphers. 


2. To reduce dollars to mills: 
Rule.—Annex three ciphers. 


3. To reduce cents to mills: 


Rule.— Annex one cipher. 


4. To reduce dollars and cents to cents; or dollars, 
cents, and mills to mills: 


Rule.—Remove the separatrix and the dollar sign. 
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5. To reduce cents to dollars: 


Rule.—Place the separatrix before the second figure from 
the right, and prefix the dollar sign. 


e 
6. To reduce mills to dollars: 


Rule.—Place the separatrix before the third figure from 
‘he right, and prefix the dollar sign. 


LESSON XXVI. 
ADDITION AND SUBTRACTION. 
WRITTEN PROBLEMS. 


1, What is the sum of $50, $16.50, $3.333, and $.874? 


PROCESS. Write the several numbers to be added so 

$50. that units of the same denomination and order 

16.50 stand in the same column, and then add as 
3 399 in simple numbers. 

875 The dollar sign need be written but twice,— 

ee EES before the first additive number and. before 


$70.708, Ans. the answer. 


2. What is the sum of $1.20, $5, $10.15, $.85, $.624? 

3. What is the sum of $9, $12.50, $4.373, $40.08, 
$6.33, $8.75, $13.124, $24.623, and $25. ? 

4. Add $45.371, $100.50, $16.124, $37, $9.05, $.874, 
$4.44, $9.63, $43.62, $1.08, $40.874, and $95. 


5. From $37.50 take $5.624. PROCESS. (5) 
6. From $6.374 take $5.874. $37.500 

7. From $100 take $1.256. __ 6.625 

8. From $10 take $.10 $31.875, Ans. 


9. A man sold a carriage for $160.75, 
a horse for $125, a set of harness for $26.374, and a 
saddle for $15.62}: what was the amount received? 

10. A grocer buys flour at $8.624 a barrel, and sells 
it at $10 a barrel: what is his gain? 
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11, A merchant paid $32.50 for a barrel of sugar, and 
sold it for $35: how much did he gain? 

12. A laborer earns $17.50 a week, and his expenses 
are $12.621 a week: how much can he save each week? 

13. A man bought a house and lot for $3506.75, and 
sold it for $4000: what was his gain? 

14. A man bought a carriage for $160, paid $22.75 
for repairing it, and then sold it for $180: how much 
did he lose? 

15. Mr. Smith bought a house and lot for $4500, paid 
$40.50 for a fence, $105.65 for painting, $47.12 for paper- 
ing, and $25 for other improvements: what will he 
make if he sell the property for $5600? 


Art. 103. To add or subtract sums of money: 


Rule.— Write units of the same denomination and order 
in the same column, add or subtract as in simple numbers, 
separate dollars and cents by a decimal point, and prefix 
the dollar sign. 


LESSON XXVII. 
MULTIPLICATION AND DIVISION. 


WRITTEN PROBLEMS. 


1. What will 9 cords of wood cost PROCESS. 
at $3.624 a cord? $3.625 
2 What will 16 barrels of flour cost x) 
at $7.50 a barrel? $32.625, Ans. 


3. What will 40 yards of cloth cost 
at $1.124 a yard? At $1331? At $1.40? 

4 What will 123 tons of hay cost at $11.50 a ton? 

5. At 18% cents a dozen, what will 12 dozen eggs 
cost? 20 dozen? 386 dozen? 45 dozen? 

6. If a boy earn $4.37} a week, how much will he 
earn in 16 weeks? Im 32 weeks? 25 weeks? 
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7 A drover sold 36 cows at $33.334 a head: how 
much did he receive for them? 

8. What will 90 bushels of wheat cost at $1.624 a 
‘bushel? At $1.123? At $1.184? 


9. If 9 cords of wood cost $32.624, PROCESS. (9) 
what will 1 cord cost? 9)$32.625 
10. If 18 pounds of sugar cost $2.16, $3.625, Ans. 


what will 1 pound cost? 

11, A man paid $1687.50 for 45 acres of land: what 
was the price per acre? 

12. A grocer paid $135 for 18 barrels of flour: what 
was the cost a barrel? 

13. A man earned $91 in 8 weeks: how much did 
he earn a week? 

14, At $.124 a dozen, how many dozens of eggs can 
be bought for $5? 


Reduce both divisor and PROCESS. 
dividend to the same de- 125 m.)5000 m.(40. 
nomination before dividing. EGO) Man eaD dae 
$.124 = 125 mills, and $5.= eS : . 
5000 mills. (0) 


15. At $1.25 a bushel, how many bushels of corn can 
be bought for $75? 

16. At 34 cents apiece, how many lemons can be 
bought for $1.20? For $3? For $7? 

17. If a boy earn 75 cents a day, in how many days 
will he earn $6.75? $13.50? $24? 

18. At 374 cents a bushel, how many bushels of oats 
can be bought for $15? For $55.75? 

19. Multiply $12.621 by 15, and divide the product 
by $2.525. 

20. Multiply $1.25 by 18, and divide the product by 
$.624. 

21. Divide $5.50 x 18 by $.45. 

22. Multiply $6.30 + $.09 by 124. 
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Art. 104. 1. To multiply or divide sums of money: 

Rule.— Multiply or divide as in simple numbers, separate 
dollars and cents in the result by the decimal point, and 
prefix the dollar sign. 


2. To divide one sum of money by another: 


Rule.—Reduce both numbers to the same denomination, 
and divide as in simple numbers. 


LESSON XXVIII. 


MISCELLANEOUS WRITTEN PROBLEMS. 


1. Add $13.45, $9.87, $100, $.87, $1.40, and $14? 

2. From $10 take 5 mills; from $500 take 500 cents. 

3. Multiply $15.33 by 383. 

4. Divide $50 by 50 cents. 

5. Multiply $5.75 by 25, and divide product by $.574. 

6. A man’s income tax in 1868 was $55.75, his state 
and city tax $68.35, and his other taxes $7.50: what 
was the amount of his taxes? 

7. A man bought a house and lot for $5400, and, after 
expending $1500 for improvements, sold the property 
for $7500: how much did he gain? 

8. What will 60 pounds of butter cost at 30 cents a 
pound? At 27 cents? At 334 cents? 

9. What is the cost of 35 reams of paper, weighing 
44 pounds each, at 18 cents a pound? 

10. How many yards of carpeting, at $1.75 a yard, 
can be bought for $87.50? For $350? 

11. A fruit dealer makes a net profit of 20 cents on 
each bushel of apples he sells: how many bushels must 
he sell to make $80? 

12. A widow received one third of an estate of $12000, 
and the remainder was divided equally among 5 chil- 
dren: what was the share of each child? 
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13. A fruit dealer sold 144 baskets of peaches for 
$252: what was the price per basket? 

14, A farmer sold 35 pounds of butter at 20 cents a 
pound, and was paid in muslin at 12} cents a yard: 
how many yards of muslin did he receive? 

15. A man sold 15 cords of wood at $4.50 a cord, and 
received in payment 10 barrels of flour: what did the 
flour cost him a barrel? 

16. If 8 barrels of salt cost $36, what will 13 barrels 
cost? 52 barreis? 64 barrels? 

17. A grain dealer bought 15000 bushels of wheat at 
$1.35 a bushel, and sold it the next week for $1.48 a 
bushel: what was his gain? 

18. A workman receives $1.50 a day, and his living 
costs him $.75 a day: how much can he lay up ina 
year, or 365 days, if he work 310 days? 

19. A drover bought 240 sheep at $4.50 a head, drove 
them to market at an expense of $75, and then sold 
them at $6.50 a head: how much did he make? 

20. A farmer exchanged 40 pounds of butter at 22 
cents a pound, and 8 dozens of eggs at 124 cents a dozen, 
for cotton cloth at 10 cents a yard: how many yards 
of cloth did he receive? 

21. A farmer exchanged 8 cows, valued at $37.50 a 
head, for sheep valued at $7.50 a head: how many 
sheep did he receive? 

22. A farmer sold 200 bushels of wheat, at $1.25 a 
bushel; 500 bushels of corn, at 78 cents a bushel; 65 
bushels of potatoes, at 80 cents a bushel; 12 tons of 
hay, at $16.50 a ton; and 225 pounds of butter, at 20 
cents a pound: what was the amount of his product? 

23. What will be the cost of digging a cellar of 437.24 
cubic yards at $.65 a cubic yard? 

24. A bookseller sold 12 geographies, at $1.75 ; 20 read- 
ers, at $.85; 30 arithmetics, at $.65; and 45 spellers, at 


$.30: what was the amount of the bill? 
W. E. A—I2. 
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25. A man bought 250 bushels of coal, at 15 cents a 
bushel; 7 cords of wood, at $5.50 a cord; 18 bushels 
of potatoes, at $.90 a bushel; and 9 barrels of apples, 
at $2.75 a barrel: how much did he pay for all? 

26. The annual expenses of a man’s family are as 
follows: provisions, $350; clothing, $400; fuel, $95; 
books and periodicals, $50; house-rent, $240; and all 
other expenses, $150: if he receive an annual salary of 
$1500, how much can he lay up each year? 

27. If a boy pays $2.50 a hundred for papers, and 
sells them at 5 cents apiece, how much does he make 
on 100 papers? 

28. What is the cost of 8.75 cords of wood at $4.50 a 
cord? 

29. What is the cost of 5.4 tons of coal at $7.25 a ton? 

30. What is the cost of 124 yards of carpet at $1.25 
a yard? 


N. B.—See “Manual of Arithmetic” for additional problems. 


LESSON XXIX. 
BILLS. 
1. CrncinnatTI, O., Jan. 10, 1882. : 
Mr. CHARLES WILSON, 
Bought of JamEs Cooprr & Co. 


13 lbs. Coffee, (BURL nn nes ep eet 
4 lbs. Butter, Ce aera erie OME Lm ES 
LO Tbs. Bet fours. @e Gen ye ee ol 
12 ‘Ths. Dried beef, @ 24c. 2 ae oP a ee 
25 Ibs. Sugar, @ 186.0. ea ee eee 
3 lbs. Starch, G@ 206, 0. (0 eee ees oe enn 
Recewed payment, $ 


JAMES CooPER & Co. 
What is the amount of the above bill? 


-_, 
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Copy, fill, foot, and receipt each of the four following 
bills: 


2. CuicaGo, JAN. 3, 1882. 
JosEPH Mason, 


Bought of Perer & BROTHERS. 
27 yds. Brussels carpeting, @ $2.60 


23 yds. Ingrain 9 @ 1.75 
8% yds. Oil Cloth, @ 1.20 
32 yds. Curtains, @) 200%, 
27 yds. Matting, @ 1.121. 
16 Stair rods, (@. 422 
4 Door mats, @ 1.40 
2 Brussels rugs, @ 4.50 


$ 
Recewed payment, 
Peter & BrorHers. 


Per SmrIru. 


3. NASHVILLE, TENN., Oct. 8, 1882. 


SAMUEL MILLs, 
To Jones, SmitH & Co., Dr. 


To 7 yds. Broadcloth, @ $6.50 


“ 34 yds. Doeskin, @ 2.75 

“ 7% yds. Linen, (CRAG De a er Stes 
ace do7., tlandkerchicis, @. <Lo0. + 25... * 
“121 yds. Muslin, @ «18 oa ey 
“9 yds.. “ bleached, @ ~.33 

“ 12 yds Silk, @ 1.60 

“ 19 yds. Binding, @. 08... 

“ 42 yds. Irish linen, @ 624. 

“ 164 yds. Alpaca, @ .22 


“15 yds, Silk ribbon, @ 87}. 
Received payment, 


i 
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4, Sr. Louis, Jan. 20, 1883. 
Henry WILLIAMS, 
Bought of IsAAc CLARKE. 


1882. 
Mch. 10, 5 Pair Calf Boots, @ $5.75 

“ « 8 “ Ladies’ Gaiters, @ 3.10 

“« «7 “ Children’s Shoes, @ 1.75 
Apr. 4,8 “ Coarse Boots, @ 2.7! 

o” “. 6G ©. Cal hea @ 3.25 

“«  « 7 “ Ladies’ Slippers, @ 1.20 
May 31, 3 “ Calf Boots, @ 95.75 

$ 
Received payment, 

5. INDIANAPOLIS, Inp., Ava. 18, 1881. 


TuHos. M. CocHRANE, 
Bought of Jones, Duntap & Co. 
1881. 


June 20, 12 aoe Scythes, @ $15... 
Sar 3h Scy. Snaths,@ 16.50 . 


OG. Ss Raber, @ 2.25. 
eee amas: Whetstone, @ 1.450. 
Aug. 1, 5 “ Spades, @ 65.75 . ' 
Cr. ‘ 
June 20, By Cash . . . $75.00 
Aug. 1, By 2% doz. Scythes ee _ 37.50 
$112.50 
Received payment, $ 


6. Andrew Wilson, bought of Smith & Waring, Indi- 
anapolis, Ind., Dec. 15, 1881, 7 gross shirt buttons, @ 
$4.50; 10 doz. linen napkins, @ $2.75; 8 doz. pairs kid 
gloves, @ $12.50; 33 doz. linen handkerchiefs, @ $4.50; 
and 2 doz. pairs of socks, @ $2.25. Make out and receipt 
this bill, using Bill 1 (p. 178) as a model. 
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7 John Adams bought of Andrew Jackson, Cleveland, 
O., Feb. 10, 1882, 46 pounds of bacon, @ 15 cts.; 124 
pounds of dried beef, at 18 cts.; 624 pounds of lard, 
@ 11 cts.; 8 pounds of roast, at 11 cts.; 15 pounds of 
mutton chops, at 8 cts.; and 13 pounds of steak, at 
12} cts. Make out and receipt this bill as clerk of 
Andrew Jackson, using Bill 2 (p. 179) as a model. 

8. Dr. J. W. Hamilton bought of Henry Wilson, De- 
troit, Mich., Jan. 5, 1882, 64 tons of hard coal, @ $6.50; 
4 tons of soft coal, @ $4.80; 53 cords of wood, @ $5.75; 
43 cords of stove wood, @ $6.25; 15 bushels of charcoal, 
@ 22 cts.; 3 loads of kindling wood, @ $1.75; and 2 
barrels of lime, @ $1.80. Jan. 14, Dr. Hamilton paid 
$20, and Feb. 4, $15. Make out and receipt this bill, 
using Bill 5 (p. 180) as a model. 

9. Paul Jones bought of Charles Reeder, Fort Wayne, 
Ind., Feb. 1, 1882, 32 pounds of sugar, @ 124 cts.; 14 
pounds of coffee, @ 334; 20 pounds of soap, @ 9 cts.; 
10 pounds of rice, @ 11 cts.; 44 pounds of butter, @ 
22 cts.; 20 pounds of lard, @ 9 cts.; 13 pounds of crack- 
ers, @ 9 cts.; 14 pounds of turkey, @ 123 cts.; 3 chick- 
ens, @ 35 cts.; and 95 pounds of flour, @ 44 cts. Make 
out and receipt this bill as clerk of Charles Reeder, 
using Bill 4 (p. 180) as a model. 

10. Smith & Bell bought of Charles Aston, Columbus, 
O., Feb. 1, 1881, 24 M. envelopes, @ $5.75; 14 reams 
of cap paper, @ $8 per ream; and 3 blank books, @ 
$1.25 each; and, March 9, 1881, 5 dozen lead pencils 
(extra), @ $1.25 per dozen; 50 lbs. wrapping paper, @ 
10 cts. per pound; and 6 vols. Dickens, @ $1.75 per vol. 
June 20, 1881, Mr. Aston received of Smith & Bell, by 
printing 1500 circulars, $5.50, and 1000 letter-heads, 
$3.75; and June 25, by 33 tokens press-work, at 50 cts. 
a token. Make out this bill with date of July 1, 1881, 
using Bill 5 (p. 180) as a model, and receipt it as clerk 
of Charles Aston. 
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DEFINITIONS. 


Arr. 105. A Bill of Goods is a written statement 
of goods sold, with the amount and price of each article 
and the entire cost. It also gives the date and place 
of the sale, and the names of buyer and seller. 

A bill is drawn against the buyer, or Debtor, and in 
favor of the seller, or Creditor. 

A bill is receipted by writing the words “Received 
payment” at the bottom, and affixing the seller’s name. 
A bill may be receipted by a clerk, agent, or any other 
auth rized person, as in Bill 2, page 179. 


Art. 106. When sales are made at different times, 
the dates may be written at the left, as in Bills 4 
and 5, page 180. | 

A bill presenting a debit and credit account between 
the parties, may be made out as in Bill 5. 


QUESTIONS FOR REVIEW. 


What are the denominations of United States money in com- 
mon use? In what denominations are accounts kept? For what 
purpose are mills used? What use is made of the dollar sign? 
How are dollars and cents separated? Is the separatrix a period 
or a comma? Where is the figure denoting mills written? 

How are dollars reduced to cents? Dollars to mills? Cents 
to mills? How are dollars and cents reduced to cents? Dollars, 
cents, and mills to mills? How are cents reduced to dollars? 
Mills to dollars? 

Give the rule for adding or subtracting sums of money. Give 
the rule for multiplying or dividing a sum of money by an ab- 
stract number. Give the rule for dividing one sum of money by 
another. 

What is a bill of goods? What does it contain? Against 
whom is it drawn? How isa bill receipted? By whom? Where 
are the dates of sales written? Items of credit? 
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DENOMINATE NUMBERS. 


LESSON XXX. 


UNITED STATES MONEY.* 


Art. 107. United States 
Money is the legal cur- 
rency of the United States. 
It is also called Federal 
Money. 

The denominations are mills, cents, dimes, and dollars. 


TABLE. 
LOvmills\(@n;). . “are Icent= = . ‘c. or cfs. 
LORCEnISi es ee are L dime)... a. 
NOSdimestarace eeeare. Ladollar —) 2 9o 


$1 = 10d. = 100c. = 1000m. 


Notrs.—1. United States money consists of Coin and Paper 
Money. Coin is called Specie Currency, or Specie, and paper money 
is called Paper Currency. 


*This lesson is the conclusion of the treatment of United States Money, 
and it is also made the introduction to the reduction of Denominate Numbers, 
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2. The principal gold coins are the double eagle ($20), eagle 
($10), half-eagle ($5), quarter-eagle. ($23), three-dollar piece, and 
dollar. 

The silver coins, now being coined, are the dollar, half-dollar, 
quarter-dollar, and dime. 

The five-cent piece, now be- 
ing coined, is made of nickel 
and copper. 

The cent and two-cent pieces 
are made of bronze, an alloy 
of copper, tin, and zinc. 

3. Paper money consists of 
notes issued by the United States, called Treasury Notes, and bank 
notes issued by National Banks. 


ORAL EXERCISES. 


1. How many mills in 1 cent? In 5 cents? 4 cents? 
7 cents? 9 cents? 10 cents? 

2. How many cents in 1 dime? In 4 dimes? 5 
dimes? 8 dimes? 10 dimes? 15 dimes? 

38. How many dimes in 1 dollar? In 8 dollars? 
6 dollars? 4 dollars? 8 dollars? 10 dollars? 

4. How many cents in 10 mills? In 50 mills? 40 
mills? 60 mills? 80 mills? 100 mills? 

5. How many dimes in 40 cents? In 90 cents? 60 
cents? 80 cents? 70 cents? 100 cents? 

6. How many dollars in 50 dimes? In 70 dimes? 
60 dimes? 90 dimes? 80 dimes? 100 dimes? 

7. How many dimes in 25 cents? In 75 cents? 15 
cents? 65 cents? 35 cents? 95 cents? 

8. How many cents in 85 mills? In 6 mills? 25 
mills? 85 mills? 75 mills? 95 mills? 

9. How many cents in 5 dimes? In 15 dimes? 25 
dimes? 30 dimes? 40 dimes? 50 dimes? . 

10. How many dimes in 15 cents? In 95 cents? 85 
cents? 65 cents? 80 cents? 75 cents? 
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11, How many cents in 1 dollar? In 5 dollars? 7 
dollars? 9 dollars? 8 dollars? 10 dollars? 

12. How many dollars in 200 cents? In 500 cents? 
400 cents? 900 cents? 700 cents? 1000 cents? 


LESSON XXXI. 


DRY MEASURE. 


Arr. 108. Dry Measure is used in measuring grain, 
seeds, fruit, vegetables, and many other dry articles. 
The denominations are pints, quarts, pecks, and bushels. 


TABLE. 
AEDs) iomuees are lequart —. ... .gt. 
8 quarts sAmtege = =. are l peck . . . pk. 
4 pecks . . vare l bushel .~. . dw, 


f bu 4 pk, ==.32' gt. — 64 pt. 


Notrs.—1. The standard bushel is 18} inches in diameter and 8 
inches deep. It contains 21502 cubic inches. 

2. In measuring grain, seeds, and small fruits, the measure must 
be even full; but in measuring corn in the ear, potatoes, apples, and 
other large articles, the measure must be heaping full. 
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~~ 


" ORAL EXERCISES. 


1. How many pints in 3 quarts? 


SoLution.—In 3 quarts there are 3 times 2 pints, which is 6 
pints. 


2. How many pints in 5 quarts? In 8 quarts? 
3. How many quarts in 10 pints? 
So.ution.—In 10 pints there are as many quarts as 2 pints are 


contained times in 10 pints, which is 5 times. There are 5 quarts 
in 10 pints. 


4. How many quarts in 8 pints? 14 pints? 16 
pints? 20 pints? 18 pints? 24 pints? 

5. How many quarts in 8 pecks? 5 peeks? 7 pecks? 
41 pecks? 64 pecks? 103 pecks? 

6. How many pecks in 16 quarts? 20 quarts? 32 
quarts? 56 quarts? 48 quarts? 64 quarts? 

7. How many pecks in 5 bushels? 6 bushels? 10 
bushels? 74 bushels? 9% bushels? 11 bushels? 

8. How many bushels in 12 pecks? 20 pecks? 32 
pecks? 40 pecks? 36 pecks? 44 pecks? 

9. How many quarts in 8 pecks? In 12 pints? 

10. How many pecks in 24 quarts? In 5 bushels? 

11. What part of a quart is 1 pint? 38 pints? 

12. What part of a peck is 1 quart? 3 quarts? 

13. What part of a bushel is 1 peck? 2 pecks? 
3 pecks? 5 pecks? 

14. What part of a peck is 3 pints? 5 pts.? 8 pts.? 
_ 15. How many pecks in 17 quarts? In 27 quasi? 

In 33 quarts? 40 qts.? 56 qts.? 

16. How many bushels in 18 pecks? In 23 pecks? 
In 33 pecks? 27 pks.? 42 pks.? 50 pks.? 

17. How many pecks in 5 bushels? How many 
quarts? How many pints? 


b | 
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WRITTEN EXERCISES. 


18. Reduce 12 bushels to pints. 
19. Reduce 12 bu. 3 pk. 1 pt. to pints. 


PROCESS. 
bu. po -qta pt: 
q Dee 
12 bu. = 12 times 4 pk. = 48 pk., ae re 
and 48 pk. +3 pk.=51 pk. — 
51 pk. = 51 times 8 qt. = 408 qt.; 51, pk. 
and 408 qt.— 408 times 2 pt. = 816 Paros 
pt., and 816 pt. +1 pt. = 6817 pt. 408, qt. 
2 
Le 817, pt., Ans. 


20. Reduce 15 bu. 1 pk. 5 qt. 1 pt. to pints 
~21. Reduce 6 bu. 2 pk. 1 pt. to pints. 
. 2. Reduce 3 pk. 7 qt. 1 pt. to pints. 
23. Reduce 5 bu. 2 pk. 7 qt. to pints. 
24. Reduce 15 bu. 5 qt. 1 pt. to pints. 
25. Reduce 8 bu. 3 pk. to quarts. 
26. Reduce 3 pk. 7 qt. to quarts. 
27. Reduce 1 bu. 5 qt. to -quarts. 
28. Reduce 11 bu. 1 pt. to pints. 
29. How many bushels in 768 pints? In 817 pints? 


b . There are as many qts. in 817 

/ PROCESS. : 
pts. as there are times 2 pts., 
QIR17, pt. which is 408, with 1 pt. re- 
£5408. at. 1 vt. - mainder; there are as many pks. 
ee ge ae in 408 qts. as there are times 8 
4} 51, pk. qts., which is 51; there are as 
1Z, bu. + 3 pk. many bushels in 51 pks. as there 


are times 4 pks., which is 12, 
Ans. 12. bu. 3 pk. 1 pt. with 3 pks. remainder. Hence, 
Slept 2 bus. pkey lips 


Norre.—The divisors may be regarded as abstract numbers—2, 
8, and 4 respectively. In 817 pts. there are 2 as many qts. as 
pts., $ as many pks. as gts. and } as many bus. as pks. 
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«30, Reduce 68 qt. to bushels; 168 qt. to bushels. 


Z% 81. Reduce 42 pt. to bushels; 342 pt. to bushels. 


82. Reduce 51 pt. to pecks; 90 pt. to pecks. 

33. How many pecks in 37 pints? 45 pints? 

34. How many bushels in 151 quarts? 125 quarts? 

35. Reduce 17 bu. to qt.; 172 qt. to bushels. 

36. Reduce 3 pk. 5 qt. to pt.; 201 pt. to pecks. 

37. Reduce 21 bu. 1 qt. to qt.; 903 pt. to bushels. 

38. A man sold 1 bu. 3 pk. 5 qt. of clover-seed at 8 
cents a quart: what did he receive? 
bes 89. A fruit dealer paid $7 for 3 bu. 3 pk. of peaches, 
an sold them at 75 cents a peck: what was his gain? 

40. How many bushels of chestnuts can be bought 
for $15.50, at 5 cents a quart? At 10 cts. a quart? 

41. A boy bought 5 pecks of cherries at 60 cents a 
peck, and sold them at 10 cents a quart: how much 
did he gain? 

To Teacuers. —See “ Manual of Arithmetic” for additional prob- 
lems in Denominate Numbers. 


LESSON XXXII. 
LIQUID MEASURE. 
Art. 109. Liquid Measure is used in measuring 


liquids; as, oil, milk, alcohol, etc. 
The denominations are gills, pints, quarts, and gallons. 


TABLE. 
4 gills(gi.) . . are l pint . . . pb. 
2 pints? f hieh Geert quart. 4.6 gh 
4;quarts . . . are l gallon  . . gal. 


1 gal. = 4 qt.=—8 pt. = 32 a. é 
Norss.—1. The standard liquid gallon contains 231 cubic inches. 
2. The size of casks for liquids is variable. Barrels generally 
contain 31} gallons, and hogsheads 63 gallons. 
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ORAL EXERCISES. 


1. How many gills in 3 pints? In 10 pints? 20 
pints? 32 pints? 40 pints? 24 pints? 

2. How many pints in 5 quarts? 8 quarts? 12 
quarts? 104 quarts? 123 quarts? 20 quarts? 

3. How many quarts in 5 gallons? 6 gallons? 8 
gallons? 7? gallons? 11 gallons? 124 gallons? 

4, How many pints in 16 gills? 24 gills? 382 gills? 
36 gills? 40 gills? 42 gills? 48 gills? 

5. How many quarts in 12 pints? 16 pints? 22 
pints? 32 pints? 40 pints? 48 pints? 

6. How many gallons in 20 quarts? 82 quarts? 28 
quarts? 36 quarts? 40 quarts? 48 quarts? 

7. How many quarts in 8 pints? 15 pints? 19 pints? 
13 pints? 21 pints? 17 pints? 25 pints? 

8. How many pints in 8 quarts? 11 quarts? 16 
quarts? 153 quarts? 20 quarts? 20} quarts? 

9. How many gallons in 8 quarts? 13 quarts? 21 
quarts? 24 quarts? 29 quarts? 82 quarts? 

10. How many quarts in 6 gallons? 92 gallons? 
101 gallons? 124 gallons? 154 gallons? 
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11. What part of a gallon is 1 quart? 2 quarts? 3 
quarts? 5 quarts? 7 quarts? 

12. What part of a pint is 2 gills? 3 gills? 5 gills? 

13. How many quarts in 3 of a gallon? 2 gallon? 

14. How many pints in 5} gallons? 10} gallons? 


| WRITTEN EXERCISES. 
5. Reduce 21 gallons to pints; to gills. 


16. Reduce 13 gal. 1 qt. 1 pt. 3 gi. to gills. 

17. Reduce 24 gal. 3 qt. 1 gi. to gills. 

18. Reduce 23 gal. 1 pt. to pints. 

19. Reduce 7 gal. 3 qt. 3 gi. to gills. 

20. Reduce 9 gal. 2 qt. 1 pt. to pints. 

21. Reduce 38 pt. to gallons; 75 pt. to quarts. 

22. Reduce 45 gi. to gallons; 245 gi. to gallons. 
» Reduce 97 gi. to quarts; 130 gi. to quarts. 

4, Reduce 254 gal. to gi.; 453 gal. to gills. : 

25. Reduce 56 gal. 1 pt. to pints; 137 pt. to gallons. 

26. Reduce 305 pt. to gallons; 43 gal. 3 qt. to pints. 

27. Reduce 420 pt. to gallons; 62 qt. to gills. 

28. What will 3 gal. 5 qt. of plums cost at 8 cents a 
quart? At 10 cts. a quart? 

29. What will 256 pints of maple syrup cost at $1.30 
a gallon? At $1.10 a gallon? At 90 cts. a gallon? 
, 30. How many vials, holding 2 gills each, can be 

| filled from 5} gallons of alcohol? 


LESSON XXxXIIl. 


LONG MEASURE. 


Art. 110. Long Measure is used in measuring lines 
or distances. It is also called Linear Measur 

The denominations in common use are” inches, feet, 
yards, rods, and miles. 


Ss. 
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A Square Yard is a square, 
each side of which is a yard, or 
three feet, in length. It con- 
tains 9 square feet. 


Notr.—The teacher should explain 
and illustrate a right angle, a rectangle, 
and a square. 


TABLE. 
144 square inches (sq. in.) are 1 square foot. . . . sq. ft. 
9 "square feet. = . « ‘are I=square yard’. . : . sq. yd. 
303} square yards . . . are 1 square rod (or perch) sg. rd. 
160 square rods. . . . are 1 acre . 
Cs mEEEeS «6s OTe square mile. 1 = sqzmr. 


Notrr.—Land surveyors use Gunter’s Chain, which is 4 rods, 
or 66 feet, long, and consists of 100 links, each link being 
772; inches long. A square chain is 16 square rods, and 10 
square chains are 1 acre. 


ORAL EXERCISES. 


1. How many square feet in 3 square yards? In 5 
sq. yd.? 7 sq. yd.? 9 sq. yd.? 10 sq. yd.? 

2. How many square yards in 27 sq. ft.? 45 sq. ft.? 
6 sq. ft.? 81 sq. ft.? 90 sq. ft.? 108 sq. ft.? 

3. How many square inches in } of a square foot? 
+ of a square foot? yy sq. ft.? ay sq. ft.? py sq. ft.? 

4. How many square feet in 4 of a square yard? 
2 of a square yard? 4:sq. yd.? $sq. yd.? 4 sq. yd.? 

5. How many square rods in 4 of an acre? 4 of an 
acre? 43 of an acre? ¢% of an acre? 

6. How many square feet in 24 square yards? 22 

square yadis? 32 sq. yd.? 54 sq. yd.? 
- % How many acres in 4 of a square mile? 4 sq. mi.? 


$4 sq. mi.? $sq. mi.? 33 sq. mi.? 
WEA (ge 
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WRITTEN EXERCISES. 


8. How many square rods in 12 acres? 25 A.? 

9. Reduce 120 sq. rd. to square feet. 

10. Reduce 40 A. 90 sq. rd. to square yards. 

11. Reduce 4 sq. yd. 8 sq. ft. 32 sq. in. to square inches. 

12. Reduce 10 A. 100 sq. rd. 10 sq. yd. 1 sq. ft. to 
square feet. 

13. Reduce 5280 sq. rd. to acres. 

14. Reduce 5184 sq. in. to square yards. 

15. Reduce 584 sq. ft. to square yards. 

16. Reduce 1728 sq. in. to square feet. 

17. Reduce 70882 sq. ft. to higher denominations. 

18. How many acres in 5} sq. mi.? 


LESSON XXXV. 


CUBIC MEASURE. 


ArT. 113. Cubic Measure is used in measuring solids. 
It is also called Solid Measure. 

The denominations are cubic inches, cubic feet, cubic 
yards, and cords. 


Art. 114. A Cubic Inch is a cube whose edges are 


each one inch long. - a 
A Cubic Foot is a cube whose edges are each one foot 
long. 
S 
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A Cubie Yard is a cube whose edges are each one 
yard long. 


Notr.—The teacher should explain a cube; also its faces and 
edges. 


TABLE. 
/1728 cubic inches (cu. 4m.) are 1 cubic foot .-. cu. ft. 
Ziecubienteet = eas eare-l cubicwyards.. cus yd. 
EzSecuiculeetaenm.) se are) lL Cordisis «4 s=-—CO. 


1 cu. yd. = 27 cu. ft. = 46656 cu. in. 


WRITTEN EXERCISES. 


How many cubic inches in 10 cubic feet? 
How many cubic inches in 244 cubic feet ? 
How many cubic inches in 82 cubic feet? 
How many cubic inches in 454 cubic feet? 
How many cubic feet in 85 cubic yards? 
How many cubic feet in 964 cubic yards? 
How many cubic feet in 15 cords? 123% cd.? 
How many cubic feet in 15552 cubic inches? 
How many cubic feet in 120 cubic yards? 

10. How many cubic yards in 351 cubic feet? 

11. Reduce 405 cubic feet to cubic yards. 

12. Reduce 15 cu. yd. 16 cu. ft. 1805 cu. in. to cubic 
inches. 

13. Reduce 1536 cubic feet to cords. 

M4. Reduce 1478462 cu. in. to cubic yards. 


WON AAP WWE 


LESSON XXXVI. 


TIME MEASURE. 


Arr. 115. Time Measure is used in measuring time 


or duration. 
The denominations are seconds, minutes, hours, days, 


years, and centuries. 
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TABLE. 
60 seconds (sec.) are 1 minute . . . min, 
60 minutes . . are 1 hour . edt 
24 howls .. : .. ere S.0ayea, fe oe 
365 days . . . are 1 common year. c. yr. 
366 days . . are 1 leap year Ll. yr. 
100 years (3654 é jarel centary -..%. ©@ 


1 d.=24 h.=1440 min. = 86400 sec. 


The following denominations are also used: 


1 GS98 oO ot 5 SSRCUM WEEK ne on os Oe 

4 weeks. . . . are 1 lunar month . Ir. m. 
365} days... are 1 Julian year . J. yr. 

12 calendar months are 1 civil year . . c. yr. 


Nortrs.—1. The exact length of a solar year is 365 d. 5 h. 48 min. 
474 sec., which is nearly 6 hours, or } of a day, longer than the com- 
mon year. Since the common year lacks nearly } of a day of the 
true time, an additional day is added to every fourth year, making 
leap year. This additional day is given to February, and hence 
this month in leap year contains 29 days. The leap years are ex- 
actly divisible by 4; as, 1880, 1884, etc. A year ending in two 
or more ciphers, as 1900, 2000, must be divisible by 400 in order 
to be a leap year. 

2. The names and order of the calendar months and the number 
of days in each are as follows: 


January, 1st month, 31 days. July, 7th month, 31 aye. 
February, 2d =“ 28 or 29. August, Sth, “44 ‘3h 
March, 3d “ 31 days. September, 9th “ 30 “ 
April, 4b. 0s, go aap October,” 10th" ol 
May, 5th, “ Be Me November, llth, “ 30 “ 
June, 6th; * 30S December, 12th, “ 31 “ 


3. The following couplet will assist in rensembering the months 
which have 30 days each: 


Thirty days hath September, 
April, June, and November. 


4. In most business transactions 30 days are considered a month, 
and 360 days a year. i. = 
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5. The year is divided into four seasons of three months each, as 
follows: 


March, September, ~~ 
; AUTUMN ‘ 
SPRING, April, or Fatt, October, 
May, November, “~ 
June, «« December, 
SUMMER, { July, WINTER, J January, 
August, February, 


ORAL EXERCISES. 


1. How many seconds in 2 minutes? In 5 min.? 

2. How many minutes in 3 hours? 5 hr.? 10 hr.? 

3. How many hours in 120 minutes? In 240 min.? 
300 min.? 600 min.? 

4. How many hours in 2 days? 3 days? 5 days? 

5. How many days in 48 hours? 72 hours? 240 hr.? 

6. How many days in 6 weeks? 8 weeks? 5 w.? 
Oi wWeceL0! wet) 12 wit 11 3? 

7. How many weeks in 35 days? 49 days? 56 d.? 
Tia. 7 SAG? TOcd.? 984-022 140 a? 

8. How many weeks in 5 lunar months? 7 lunar 
giontae? - Sir m,? 710 ly..m.%~ 12: ly. m.? 

9. How many lunar months in 16 weeks? 32 weeks? 
44 w.? 60 w.? 48 w.? 36 w.? 40 w.? 

10. How many calendar months in 5 years? 7 years? 
AO sei) alo ves? Oy. 8. ye, 7 “6 yr? 


WRITTEN EXERCISES. 


11. How many seconds in 15 hours? 

12. How many hours in 28800 seconds? 

18. Reduce 5 d. 13 h. 40 min. to seconds. 

14, Reduce 31 d. 80 min. 45 sec. to seconds. 

15. Reduce 30600 minutes to higher denominations. 
16. Reduce 52560 hours to common years. 

17. How many minutes in a leap year? 
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18. How many seconds in a solar year, which con- 
tains 365 d. 5 h. 48 min. 47} sec.? 

19. How many seconds in a common year? 

20. The age of a certain man is 64 yr. 45 d.: how 
many days has he lived, allowing 3654 days to the 
year? How many hours? 

21. How many hours in the three spring months? 
In the three summer months? The three autumn 
months? The three winter months? 

22. How many minutes will there be in the month 
of February, 1884? In February, 1886? 

23. If your pulse beat 75 times a minute, how many 
times will it beat in 1 week? In 5 weeks? 

24. How many days will it take a steamship to sail 
3744 miles, if it sail at the rate of 12 miles an hour? 
How many weeks? 


LESSON XXXVII. 


AVOIRDUPOIS WEIGHT. 


Art. 116. Avoirdupois Weight is used in weighing 
all articles except gold, silver, and precious stones. 


DENOMINATE NUMBERS. 199 


The denominations are ownces, pounds, hundred-weights, 


and tons. 
TABLE. 
16 ounces (0z.). . are l pound. . . an: 
100 pounds. . . . are 1 hundred-weight - Cut. 
20 hundred-weight are lton— ._.... 7. 


1 T.= 20 cwt. = 2000 Ib. = 32000 oz. 


Notrs.—1. The dram (7, of an ounce):is seldom used, and 
hence is not included in the table. 

2. At the United States custom house, and in weighing coal 
and iron at the mines, the ton used contains 2240 pounds. It is 
called the long or gross ton. 

3. In most of the States, 56 lb. corn or rye, 60 lb. wheat or 
potatoes, and 32 lb. oats are a bushel. A barrel of flour contains 
196 lb., and a barrel of beef or pork 200 lb. 


PoP wwr 


on 


/ 


f 


ORAL EXERCISES. 


How many ounces in 2 pounds? 3 lb.? 4 lb.? 


. How many pounds in 32 ounces? 48 02.? 96 0z.? 


How many ounces in 24 pounds? 54 lb.? 

How many pounds in 3 hundred-weight? 5 ewt.? 
How many pounds in 24 cwt.? 54 cwt.? 63 cwt.? 
How many cwt. in 3 tons? 4 tons? 5 tons? 
How many ounces in 3 of apound? 31b.? {1b.? 
How many cwt. in } of a ton? 3 7.? $¢T.? 


/ 
f 


WRITTEN EXERCISES. 


9. Reduce 5 tons to ounces. 

10. Reduce 3 T. 14 ewt. 56 Ib. to pounds. 
11. Reduce 5 cwt. 77 lb. 18 oz. to ounces. 
12. Reduce 34920 pounds to tons. 


‘ 18. Reduce 4560 ounces to higher denominations. 


14. Reduce 11 T. 38 lb. to ounces. 
15. What will a barrel of flour cost at 6 cents a 


pound? # of a barrel? 
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16. What will 3 barrels of pork cost at 15 cents a 
pound? At 12 cents a pound? 

17. What will it cost to transport 50 T. 15 cwt. 75 lb. 
of freight, at 4 cent a pound? 


LESSON XXXVIII. 


OTHER MEASURES OF WEIGHT. 


To TreacuErs.—Since Troy Weight is used chiefly by jewelers, 
and Apothecaries Weight by physicians and druggists, it is recom- 
mended that their study be deferred until they are reached in the 
“New Complete Arithmetic.” The tables are, however, here 
inserted for use if this be thought best. The teacher can readily 
dictate both oral and written exercises. 


Art. 117. Troy Weight is used in weighing gold, 
silver, and precious stones. 

The denominations are grains, pennyweights, ounces, 
and pounds. 


TABLE. 
24 grains (gr.). are 1 pennyweight . put. 
20 pennyweights are 1 ounce. . . . oz. 
12 ounces . . arel pound ... &. 


Art. 118. Apothecaries Weight is used by physicians 
in prescribing, and by apothecaries in mixing or com- 
pounding medicines. 

The denominations are grains, scruples, drams, ounces, 
and pounds. 


TABLE, 

20 grains (gr.) are 1 scruple 5 
3 scruples’. ‘aremlidrann:, Sy s.n 
8 drams. . are 1 ounce. Z 

12 ounces . are 1 pound. .. Jb. 


Notr.—Medicines are bought and sold in quantities by avoirdu- 
pois weight: 
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LESSON XXXIX 


MISCELLANEOUS TABLE. 


Art. 119. The following denominations are in com- 
mon use: 


PAPER. NUMBERS. 
24 sheets are 1 quire. 12 things are 1 dozen. 
20 quires are 1 ream. 12 dozen are 1 gross. 
2 reams are 1 bundle. 12 gross are 1 great gross. 
5 bundles are 1 bale. 20 things are 1 score. 


A sheet of paper folded in 2 leaves is called a folio; in 4 leaves, 
a quarto, or #0; in 8 leaves, an octavo, or 8vo; in 12 leaves, a duo- 
decimo, or 12mo; in 18 leaves, an 18mo. 


ORAL EXERCISES. 


1. How many sheets of paper in 54 quires? 

2. How many quires of paper in 4 reams? In 8 
reams? 122 reams? 15 reams? 

3. How many bundles of paper in 6 reams? In 12 
reams? 18 reams? 32 reams? 

4. How many eggs in 5 dozen? In 7} dozen? 8} 
dozen? 12 dozen? 20 dozen? 

5. How many years are 3 score years? 3 score years 
and 10? 4 score and 10 years? 


WRITTEN EXERCISES. 


6. How many sheets of paper in 124 reams? 

7. Reduce 6 reams 15 quires 12 sheets to sheets. 

8. How many quires in 7200 sheets of paper? How 
many reams? 

9. How many crayons are there in 36 boxes, if each 
box contains 1 gross? 
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10. If a shirt require 6 buttons, how many shirts 
will 12 gross of buttons trim? 20 gross? 

11. What will 44 gross of lead-pencils cost at 75 cents 
a dozen? At 45 cts.? At 33% cts.? 

12. A stationer bought 15 reams of letter-paper at $3.50 
a ream, and sold it at 25 cents a quire: how much did 
he gain? 


DEFINITIONS AND RULES. 


Art. 120. A Denominate Number is a concrete num- 
ber composed of one or several denominations; as, 3 
feet; 12 oz.; 4 bu. 3 pk. 5 qt. 

Norr.—Every denominate number is concrete, but all concrete 


numbers are not denominate. 15 feet is both concrete and de- 
nominate; 15 oranges is concrete, but not denominate (Art. 27). 


Art. 121. When a denominate number is composed 
of units of one denomination, as 12 ft., it is Simple; 
and when composed of units of several denominations, 
as 5 yd. 3 ft. 7 in., it is Compound. 


A compound denominate number may properly be called a 
Compound Number, since every compound number is denominate. 


Art. 122. The numbers expressing the successive 
denominations of a compound number are its Terms. 

Compound numbers are of the same kind when their 
corresponding terms are of the same denomination ; as, 
3 bu. 2 pk. and 5 bu. 3 pk. 5 qt. 


Art. 123. Denominate numbers express Currency, 
Measures, and Weights. 

Currency includes United States Money, composed of 
coin and paper money. 

The Measures include measures (1) of lines, Long 
Measure; (2) of surfaces, Square Measure; (8) of solid 
contents, Cubic Measure; (4) of capacity, Dry Measure 
and Liquid Measure; (5) of duration, Time Measure. 
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The Weights include Avoirdupois Weight, Troy 
Weight, and Apothecaries Weight. 


Nortr.—For the Metric System of Weights and Measures, see 
“New Complete Arithmetic.” 


Art. 124. Reduction is the process of changing a 
denominate number from one denomination to another 
without altering its value. 

The changing of a denominate number to a lower denomina- 


tion is called Reduction Descending, and the changing of it to a 
higher denomination is called Reduction Ascending. 


Art. 125. 1. To reduce a denominate number to a 
lower denomination : 


Rule.—1. Multiply the number of the highest denomination 
by the number of units of the next lower which equals a wnit 
of the higher, and to the product add the number of the 
lower denomination, if any. 

2. Proceed in like manner with this and each successive 
result thus obtained wntil the number is reduced to the required 
denomination. 

Norr.—lIf the denominate number is compound, write the suc- 
cessive denominations in their proper order, filling vacant denom- 
inations, if any, with ciphers. 


2. To reduce a denominate number to a higher de- 
nomination : 


Rule.—1. Divide the given denominate number by the 
number of units of its denomination which equals one wnit 
of the next higher denomination, and place the remainder, 
if any, at the right. 

2. Proceed in like manner with this and each successive 
quotient thus obtained until the number is reduced to the 
required denomiation. 

3. The last quotient, with the several remainders annexed 
in proper order, will be the answer required. 
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LESSON XL. 
ADDITION OF COMPOUND NUMBERS. 
WRITTEN EXERCISES. 


1. What is the sum of 5 bu. 3 pk. 6 qt.; 8 bu. 2 qt., 
10 bu. 3 pk. 3 qt.; and 3 pk. 4 qt.? 


Write the terms of the same de- 
nomination in the same column. Add 
first the column of quarts; the sum is 

6 15 quarts, which is 1 pk. 7 qt. Write 

Ws the 7 qt. under the quarts, and add 
10 a 3 the 1 pk. with the column of pecks. 

4 

7 


PROCESS. 
bu. pk. 


re} 
Cay 


BY The sum of the pecks is 10 pecks, 

which is 2 bu. 2 pk. Write the 2 pk. 

25 bu. 2 pk. qt. under the pecks, and add the 2 bu. 

with the column of bushels. The sum 

of the bushels is 25 bushels. The sum of the four compound 
numbers added is 25 bu. 2 pk. 7 qt. 


Norr.—In both simple addition and compound addition, the 
sum of the numbers of each denomination (or order) is divided 
by the number of units of this denomination which equals one.of the next 
higher. In simple addition this divisor is 10, the scale of orders 
being uniform; in compound addition this divisor varies, the 
scale of the denominations being irregular. 


2. 3. 4. 
bu. pk. qt. pt. gal. qt. pt. gi. mi. rd. yd fee in. 
a ee | 21 Sun dene 19. 3195 soe 
23 1 4 0 16 0, bao 24, 144 43> by 46 
BO Seto thi d 48 2 0 0 45.143 .0 0. 48 
dd: 9 242.0 35.0. Ts 6 17 al 0 


a:<2 7 
4 4R2- KB 
5. What is ‘the sum of 15 w. 5 d. 22 h. 45 min. 34 
sec.; 8 w. 6 d.13 his 93 Ww. 20-h. 52 min. > 4 G27 kh. 
33 min. 55 sec.; 1 w. 2 d. 3 h.280 min.? 
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~ §&. Add 625 A. 155 sq. rd. 16 sq. yd.; 546 A. 108 sq. 
rd. 6 sq. yd.; 675 A. 124 sq. rd. 7 sq. yd.; 300 A. 156 
sq. rd. 14 sq. yd. 
=~ ‘% The four quarters of an ox weighed respectively 2 
ewt. 84 lb. 10 oz.; 3 cwt. 1 lb. 14 0z.; 2 cwt. 76 Ib. 4 
oz.; and 2 cwt. 98 lb. 14 oz.: what was the weight of 
the ox? ; 
8. A garden has four unequal sides; the first is 4 rd. 
3 yd. 2 ft. 8 in.; the second, 5 rd. 1 ft. 10 in.; the 
third, 4 rd. 5 yd. 4 in.; and the fourth, 3 rd. 4 yd. 2 
ft. 9 in.: what is the distance round the garden? 


ArT. 126. Compound Addition is the process of find- 
ing the sum of two or more compound numbers of the 
same kind. 


LESSON XLI. 
SUBTRACTION OF COMPOUND NUMBERS. 
WRITTEN EXERCISES. 


1. From 35 rd. 5 yd. 1 ft. take 27 rd. 3 yd. 2 ft. 
Write the subtrahend under the 


PROCESS. : : 
minuend, placing terms of the same 

yd. ft. denomination in the same column. 
30 5 1 Since 2 ft. are more than 1 ft., add 3 
OF, 3 y) ft. to 1 ft., making 4 ft. for the term 


of the minuend, and take 2 ft. from 

4 ft. and write 2 ft., the difference, 

under feet. Since 3 ft. were added 
to the minuend, add 1 yd. (which equals 3 ft.) to the 3 yd. of 
the subtrahend, making 4 yd., and take 4 yd. from 5 yd., and 

' write 1 yd. (the difference) under yards. Subtract 27 rd. from 
35 rd.. and write 8 rd. (the difference) under rods. The difference 
is § rd. le yd. -27it. 


Norr.—Instead of adding 1 yd. to 3 yd. before subtracting 
these terms, 1 yd. may be taken from the 5 yd. in the minuend. 
The teacher should show the similarity between the subtraction 
of compound numbers and simple numbers. 


8rd. 1 yd. 2 ft. 


/ 


f 


Pi 
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2. 3. 4, 
ewt. lb. oz. gal. qt. pt. gi. w. dd h. omin: 
From 48 73 10 44 31 2 13 1 138 45 
Take 29 47 14 2% 3 iS ie Meee 


5. A farmer raised 7 bu. 1 pk. 4 qt. of clover-seed, 
and sold 5 bu. 6 qt. 1 pt.: how much had he left? 

6. A note was given July 23, 1863, and paid Sept. 
15, 1869: how long did it run? 


PROCESS. Write the earlier date under the 

me Sark a. later, writing the number of the 
year, month, and day in proper 

ate : ms order, and subtract, allowing 30 


eT ss days. to a month, and 12) mous 
6 yr. 1 mo. 22d. toa year. 


7. What is the difference of time between Oct. 23, 
1856, and June 15, 1866? 

8. What is the difference of time between April 12, 
1861, to May 22, 1865? 

9. Abraham Lincoln was born Feb. 12, 1809, and died 
April 15, 1865: what was his age? 

10. James A. Garfield was born Nov. 19, 1831, and died 
September 19, 1881: what was his age? 

11. The American Revolution began April 19, 1775, 
and ended Jan. 20, 1783: how long did it continue? 

12. America was discovered Oct. 14, 1492, and the 
Declaration of Independence was signed July 4, 1776: 
how much time elapsed between these two events? 

13. The laying of the Atlantic Cable was completed 
July 28, 1866, and the Pacific Railroad was completed 
May 10, 1869: how much earlier was the first event 
than the second? 

14. Andrew Jackson died at Nashville, Tenn., June 
8, 1845, aged 78 yr. 2 mo. 23 days: what was the date 
of his birth? 


\ 
™~ woh 
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Art. 127. Compound Subtraction is the process of 
finding the difference between two compound numbers 
of the same kind. 


LESSON XLII. 
MULTIPLICATION OF COMPOUND NUMBERS. 


WRITTEN EXERCISES. 


1. Multiply 34 gal. 3 qt. 1 pt. by 9. 


PROCESS. 
gal. qt. pt. Reduce each successive product 
34 3 1 to the next higher denomination, 

9 and write the remainder, if any, 
under the term multiplied. 
313 gal. 3 qt. 1 pt. 


Nore.—In both simple and compound multiplication the suc- 
cessive products are divided by the number of units of each denomination 
which equals one of the next higher denomination. 


2, 3. 4, 
bu. pk. qt. Wee Glen ook mi. td, “yd. stein. 
Multiply 27 3 5 4 6 138 150 140 0 2 11 
By 9 7 6 


5. John’s age is 7 yr. 9 mo. 16 d., which is one fifth 
of the age of his father: how old is his father? 

6. What is the distance round a square field, each 
_ side of which is 24 rd. 3 yd. 2 ft.? 

7. If a man walk 2 mi. 80 rd. 3 yd. an hour, how 
far will he walk in 11 hours? 

8. How many bushels of wheat will fill 24 sacks, each 
holding 3 bu. 2 pk. 5 qt.? 


Art. 128. Compound Multiplication is the process 
of taking a compound number a given number of times. 
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LESSON XLIII. 
DIVISION OF COMPOUND NUMBERS. 
WRITTEN EXERCISES. 


1. What is #7, of 15 w. 6 d. 13 h. 12 min.? 


Reduce the successive re- 


a mainders to lower denomi- 

w. d. h. = min. nations, adding to the result, 
12)15 6 13 12 in each case, the number 
tw. 2a. 3h Con of that denomination in the 


dividend. 


Nore.—When the divisor is a large number, the successive 
terms of the quotient may be written at the right of the divi- 
dend, as in long division. 


2. What is 4 of 19 ewt. 73 lb. 12 0z.? 

3. If a man can dig a ditch 36 rd. 4 yd. 2 ft. long 
in 8 days, how much of it can he dig in 1 day? 

4. A man bought a stack of hay containing 6 T. 19 
cwt. 86 lb., and drew it home in 7 equal loads: how 
much hay did he draw at each load? 

5. How many lengths of fence, each 10 ft. 4 in., will 
make 28 rd. 3 ft. of fence? 


Suacestion.—Reduce both compound numbers to the same 
denomination (inches), and divide as in simple division. This 
involves the reduction of compound numbers to simple numbers. 


6. How many castings, weighing 12 lb. 8 oz. each, 
can be made from 5 ewt. 50 lb. of iron? 

7. How many baskets of peaches, containing 3 pk. 4 
qt. each, will make 3} bushels? 

8. How many bottles, holding 3 qt. 1 pt. each, can 
be filled from a cask containing 45} gallons? 


Art. 129. Compound Division is the process of find- 
ing one of the equal parts of a compound number. 
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LESSON XLIV. 
MISCELLANEOUS PROBLEMS. 


ORAL PROBLEMS, 


1, What will 54 quarts of plums cost at 6 cents a 
quart? At 8 cts. a quart? At 9 cts.? 

2. A man carried 33 pecks of cherries to market, 
and sold them at 8 cents a quart: how much did 
he receive? 

3. If a bushel of plums costing $1.60 is sold at 6 cts. 
a quart, what is the gain? 

4, When apples sell at 20 cents a peck, what are they 
worth a bushel? 

5. A boy picked 3 pecks of cherries, and sold them 
at 10 cents a quart: how much did he receive? 

6. What will 5 pk. 6 qt. of cherries cost at 5 cents 
a quart? 

7. A boy bought half a bushel of chestnuts for $1, 
and sold them at 8 cents a quart: how much did he 
make? ’ 

8. What will 10 quarts of milk cost at 54 cents a 
pint? 

9. If a gallon of wine cost $6, what will 1 pint cost? 

10. If maple syrup cost $1.60 a gallon, what is the 
price per quart? 

11. At 6 cents a quart, what will 5 gallons of milk 
cost? 4% gallons? 10 gallons? 

12. How many half-pint tumblers will 2 gallons of 
jelly fill? 

13. How many quart baskets will 3 pk. 5 qt. of straw- 
berries fill? 

14. How many quarts in & of a bushel? # of a 
bushel ? 


15. How many pints in 33 gallons? 64 gallons? 
W. EB. Ai 
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16. !iow many days in # of a week? # of a week? 

17. How many ounces in 2$ pounds of sugar? 
54 Ib.? 64 1b.? 10% 1b.? 

18. What will 2 of a ewt. of sugar cost at 10 cents a 
pound? At 12} cts.? At 15 cts.? At 11 cts.? 

19. What will 2 of a gallon of oil cost at 25 cents a 
pint? At 334 cts. a pint? At 374 cts.? 

20. What will 2 of a ream of paper cost at 20 cents 
a quire? At 12} cts.? At 15 cts.? 

21. What will 2 of a ton of hay cost at 75 cents a 
ewt.? At 90 cts.? At $1? 

22. How many square yards in 36 square feet? 

23. How many square feet in 54 sq. yd.? 

24. What part of a pound of sugar is 8 0z.? 9 oz.? 
12 04.2? 4 02.? dloz? 18 027 20 an7 

25. What part of a foot is 3 inches? 4 in.? 6 in.? 
Buin? Dine? 20 inet. Tie T> 1st 

26. What part of a yard is 6 inches? What part is 
12 inches? 18 inches? 

27. How many inches in 3 of a yard? In 2 yd.? 

28. How many steps, each 2 ft. 6 in., will a man 
take in crossing a street 50 ft. wide? 


SuacEstion.—Reduce both numbers to inches or to half-feet. 


29. How many times will a hoop 5 feet in circum- 
ference turn round in rolling 25 yards? 

30. How many times will a wheel 10 feet in circum- 
ference turn round in running 50 yards? 

31. A sleigh is 7 feet long; how many times its length 
will it run in 35 yards? In 70 yards? 

32. What will 20 yards of lead pipe cost at 124 cts. 
a foot? At 15 cts. a foot? 

33, How many barrels, each holding 2 bu. 3 pk., will 
it take to pack 33 bushels of apples? 

34. A sack of wheat weighs 210 pounds: how many 
bushels in it? 
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35. If a ship sail 3 leagues an hour, in how many 
hours will it sail 63 miles? 90 miles? 

36. How many leap years in this century? 

37. How many calendar months in 10 years? 

38. What will 2} bushels of strawberries cost at 10 
cts. a quart? At 124 cts.? 

39. What will 12 ounces of butter cost at 20 cts. a 
pound? At 25 cts.? At 30 cts.? At 35 cts.? 

40. What will 3 lb. 8 oz. of beefsteak cost at 12 cts. 
a pound? At 10 cts.? At 15 cts.? 

41. What will 75 lbs. of hay cost at 80 cts. a hundred? 

42. What will 6 ounces of nutmegs cost at 40 cts. a 
pound ? 


WRITTEN PROBLEMS. 


43. How many quarts of cranberries in 5 barrels, each 
containing 2 bu. 3 pk.? 

44, How many pints of vinegar in 12 barrels, each 
containing 314 gallons? 

45. How many yards in 162 miles? 

46. How many square yards in 6 acres of land? 

47. How many cubic yards in 1215 cu. ft. of stone? 

48. How many minutes in the month of February, 
1882? In February, 1884? 

49. What is the cost of a stack of hay containing 
9000 pounds, at $12 a ton? 

50. A fruit dealer bought 12 bushels of strawberries 
at $2.25 a bushel, and sold them at 10 cts. a quart: 
how much did he gain? 

51. What will 20 yd. 2 ft. of iron railing cost at $1.25 
a foot? At $1.3874 a foot? 

52. What will 40 miles of telegraph wire cost at 75 
cents a rod? At 874 cts. a rod? 

58. What will it cost to transport 50 T. 15 ewt. 75 Ib. 
of freight, at + cent a pound? 
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54. A farmer exchanged 45% pounds of butter, at 20 
cents a pound, for sugar at 15 cents a pound: how 
much sugar did he receive? 

55. A steamer sails 3 leagues an hour: how many 
hours will it take it to sail 180 miles? 260 miles? 

56. How many times will a carriage-wheel 11 feet in 
' circumference turn round in running 2.5 miles? 

57. How many times will a car-wheel 5 feet in cir- 
cumference turn round in running from Columbus to 
Cincinnati, the distance being 120 miles? 

58. How many steps of 2 ft. 6 in. each will a man 
take in walking 2 miles? In walking # of a mile? 

59. How many times will a wheel 6 feet in circum- 
ference turn round in going 24 miles? 4 miles? 

60. Sound travels 1090 feet a second: how many 
miles will it travel in 60 seconds? 

61. How many rods of fence will be required to inclose 
a farm which is } of a mile long and 4 of a mile wide? 

62. How many times will a clock that ticks seconds 
tick in the month of June? In the month of July? 

63. If a person read a half hour each day, how many 
hours will he read in 40 years, of 3651 days each? 

64. A car contains 80 barrels of pork, and another 
car 80 barrels of flour: what is the difference in the 
number of pounds of freight in the two cars? 

65. How many gross of pens will supply 43820 pupils 
one year, if each pupil require 4 pens? 

66. If 10 sheets of paper will make a 16mo. book of 
320 pages, how many reams will it take to publish an 
edition of 2000 copies? 

67. A fruit dealer bought 24 barrels of apples, con- 
taining 2? bushels each, at $2.50 a barrel, and sold 
them at $1.25 a bushel: what was his gain? 

68. A grocer bought 6 barrels of vinegar, containing 
314 gallons each, at $6.50 a barrel, and sold it at 10 
cents a quart: how much did he make? 
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69. A merchant bought a hogshead of molasses, con- 
taining 63 gallons, and sold 2 of it at 75 cents a gallon, 
and the rest at 20 cents a quart: what did he receive 
for it? 

70. A man bought 5 hogsheads of molasses, each 
containing 63 gallons, at $31.50 a hogshead, and sold 3 
hogsheads at 70 cents a gallon, and 2 hogsheads at 65 
cents a gallon: how much did he gain? 

71. A grocer bought a car-load of potatoes, weighing 
15000 Ib., at 65 ets. a bushel, and sold them at 80 cts. a 
bushel: what was the cost of the load? How much 
did he gain? 

72, What will be the cost of a load of hay weighing 
2750 pounds at $12.50 a ton? At $10.25 a ton? 

73. How many steps, each 2 ft. 4 in., will a man 
take in walking 14 miles? 2} miles? 

74, How many jugs, each holding 1 gal. 2 qt., can 
be filled from a barrel of vinegar containing 314 gallons? 

75. A grocer bought 25 gallons of maple syrup at 
$1.20 a gallon, and sold it at 40 cts. a quart: how 
much did he gain? 

76. If 5 sheets of copper contain 28 lb. 10 oz., how 
much copper is there in each sheet? 

77, Six equal casks of vinegar contain 218 gal. 2 qt.: 
how much vinegar in each cask? 

78. If a milk dealer sell daily 7 cans of milk, each 
holding 12 gal. 2 qt., how much milk does he sell in 
4 weeks? 

79. From the sum of 15 lb. 8 oz. and 9 lb. 10 oz. 
take their difference. 

80. John Jones was born Aug. 8, 1866, and on Jan. 
1, 1882, his age was just + of the age of his father: 
how old was his father? 

81. President Lincoln was assassinated April 14, 1865, 
and President Garfield was assassinated July 2, 1881: 
how much time between the two events? 
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82. A farmer having cut 12 T. 15 ewt. of hay from 
a meadow, sold 6 loads of 1 T. 3 ewt. 75 lb. each, and 
then put the rest in a stack: how much hay did he 
sell? How much hay was in the stack? 

83. A merchant bought 3 chests of tea, each weighing 
2 ewt. 45 lb., and in one month sold 4 ewt. 80 Ib. 12 
oz.: how much tea had he left? 

84. A publisher bought 20 bundles of paper, and 
used daily 3 reams 15 quires 12 sheets: how much 
paper had he left at the close of 10 days? 

85. A railroad company bought 145 cords of wood, 
piled in 3 ranks; the first rank contained 36 cd. 80 cu. 
ft., and the second, 64 cd. 96 cu. ft.: how much wood 
was in the third rank? 

86. A man bought 3 loads of hay, which, with the 
wagon, weighed respectively 1 T. 8 cwt. 40 lb.; 1 T. 
11 cwt. 80 lb.; and 1 T. 9 ewt. 60 lb.; and the wagon 
alone weighed 10 ewt. 90 Ilb.: how much hay did he 
buy? What was its cost at $8.50 a ton? 


QUESTIONS FOR REVIEW. 


What is a number? What is an abstract number? A con- 
crete number? When is a concrete number called denominate? 
Give a concrete number that is denominate. Give one that is 
not denominate. 

Into what two classes are denominate numbers divided? De- 
fine a simple denominate number. Define a compound denomi- 
nate number. Why may compound denominate numbers be 
called briefly compound numbers? Is every compound number 
denominate? Why? Give a denominate number that is simple. 

What is United States Money? What is currency? Of how 
many kinds of money is the currency of the United States com- 
posed? What are the principal gold coins? What are the silver 
coins now coined by the United States? What coin is made 
of eopper and nickel? Of what alloy are the two-cent piece and 
the cent made? Is there such a coin as a mill? What part 
of a cent is a mill? Name the two kinds of paper money in 


° 
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circulation. What coin is called a “dime”? What coin is called 
a “nickel”? What coin is called a “quarter”? What coin is 
called an “eagle”? What coin is called a ‘double-eagle”? 

What is meant by measure? Name the two kinds of meas- 
ures. How are the measures of extension divided? 

What table is used in measuring lines? Surfaces? Solid con- 
tents? Capacity? What table is used in measuring duration? 
What ones are used in measuring the weight of bodies? 

What is reduction? Name the two kinds of reduction. Define 
each kind. Repeat the rule for each. 

For what is Dry Measure used? Name the denominations. 
Reneat the table. For what is Liquid Measure used? Name 
ti denominations. Repeat the table. For what is Long Measure 
ased? Name the denominations. Repeat the table. 

For what is Square Measure used? Name the denominations. : 
Repeat the table. What isasquare inch? A square yard? For 
what is Cubic Measure used? Name the denominations. Repeat 
the table. What is a cubic inch? A cubic yard? 

For what is time measure used? Name the denominations. 
Repeat the table. 

Name the calendar months in their order, and give the num- 
ber of days in each. How many days has February in leap years? 
Name the four seasons of the year, and the months of each. 

For what are the three kinds of weights respectively used? 
Which of these is in common use? Give the denominations, 
and repeat the table. Repeat the miscellaneous table. 

What is a compound number? What are the successive de- 
nominations of a compound number called? When are com- 
pound numbers of the same kind? When can two or more 
compound numbers be added? In what respect does compound 
addition differ from simple addition? 

Define compound subtraction. In what respect does it differ 
from simple subtraction ? 

Define compound multiplication. In what respect does it differ 
from simple multiplication? Define compound division. 
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MENSURATION. 


LESSON XLV. 
MEASUREMENT OF SURFACES. 
ORAL PROBLEMS. 


1. How many square inches in a piece of paper 5 
inches long and 3 inches wide? 


= a 
Sotution.—In a piece 5 inches long Se sae 
= S = * i ' ‘ 1 
and 1 inch wide there are 5 sq. in.; and ae) ae ia 
. . . . Seg Mer ah eae es aM 
in a piece 3 inches wide there are 3 ise, is 


times 5 sq. in., which is 15 sq. in. 


3 In. 


' ' 
t 


Sin. 


2. How many square inches in a piece of tin 10 
inches long and 7 inches wide? 9 inches wide? 

3. How many square feet in a piece of zinc 9 feet 
long and 5 feet wide? 11 ft. long and 6 ft. wide? 

4. How many square feet in a pavement 20 yards 
long and 3 yards wide? 30 yd. long and 5 yd. wide? 

5. How many square yards in a floor 8 yards long 
and 6 yards wide? 10 yd. long and 7} yd. wide? 

6. How many square feet in a board 16 feet long 
and 1} feet wide? 12 ft. long and # ft. wide? 

7. How many square yards in a ceiling 10 yards long 
and 8 yards wide? 12 yd. long and 7 yd. wide? 

8. How many square inches in a triangular piece of 
tin whose base is 9 inches and altitude (height) 6 
inches. 


Sotution.—Since the area of a tri- 
angle is one half the area of a rect- 
angle with the same base and altitude, 
the piece of tin contains one half of 6 
times 9 sq. in., or $ of 54 sq. in., which 
is 27 sq. in. Base, 9 inches. 


Altitude, 6 inches. 
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9. How many square feet in a triangular flower bed 
whose base is 20 feet and altitude 10 feet? 

10. How many square rods in a triangular garden 
whose base is 12 rods and altitude 10 rods? 


WRITTEN PROBLEMS. 


11. How many square yards in a garden 66 yards 
long and 603 yards wide? 

12. How many square feet in a ceil- 
ing 45 feet long and 834 feet wide? 66 sq. yd. 
How many square yards? 2 OUS 

13. How many square rods in a field 3960 
56 rods long and 40 rods wide? How BS: 
many acres ? 3993 sq. yd. 

14, How many acres in a field 60 rods 
long and 32 rods wide? 48 rods wide? 60 rods wide? 

15. How many acres in a street 24} miles long and 4 
rods wide? 10 rods wide? | 

16. How many acres in a half-section of land? In a 
quarter-section ? 


PROCESS. (11) 


Notr.—Townships laid out by the N.E.Y% 
United States Government, since 1800, 160 A. 
contain 36 square miles (6 miles square), 
and each square mile is called a Section. 3.4% 

Each section (640 acres) is divided into valet 
half-sections, quarter-sections, half-quarter-sec- % 
tions, ete. The diagram shows how a 

Section 1. 


section is divided and numbered. 
17. How many acres of land in a quarter-section and 
a half-quarter-section together ? 


Art. 180. 1. To find the area of a rectangle: 
Rule.—Multiply the length by the width. 


2. To find the area of a triangle: 
Rule.— Multiply the base by one half of the altitude. 
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LESSON XLVI. 


APPLICATIONS OF SURFACE MEASUREMENTS. 


I. CARPETING RoOoMs. 


1, How many yards of carpeting 1 yd. wide will 
carpet a floor 27 feet long and 21 feet wide? 

Notse.—The number of yards of carpeting required to carpet a 
room depends on the direction in which the strips run, whether 
lengthwise or across the room, and how much must be turned 
under or cut off at the side or end of the room or both. The 
proper matching of the figures may require the turning under or 
cutting off the carpet at one end. The number of yards in each 
strip multiplied by the number of strips required will give the 
number of yards. Carpeting is sold by Long Measure. 


2. How many yards of carpeting ? of a yard wide 
will carpet a floor 18 ft. long and 12 ft. wide, if the 
strips run lengthwise and there be no loss from match- 
ing figures? How many yards will be required if the 
strips run across the room and there be no loss from 
matching figures? 

3. How many yards of carpeting 1 yd. wide will 
cover a floor 164 ft. long and 144 ft. wide, if the strips 
run lengthwise and the matching of the figures require 
8 inches to be turned under at one end of the room? 


Suacestion.—It will require 5 strips of carpeting each 17 feet 
long. 


4. How many yards of Brussels carpeting 2 yd. wide 
will carpet a parlor 20 ft. long and 153 ft. wide, if the 
strips run lengthwise and the matching of the figures 
require 6 inches to be turned under? 


5. How many yards of matting 14 yd. wide will © 


cover the floor of a hall 60 ft. long and 15 ft. wi if 
the strips run lengthwise? How many yards of mat- 
ting $ yd. wide? 
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II. PLASTERING AND PAINTING. 


Ff 6. How many square yards of plastering in the four 
walls of a room 18 ft. long, 153 ft. wide, and 10 ft. 
high, with no allowance for doors and windows? 


Norre.—Plastering, kalsomining, and painting are measured by 
the square yard. There is no uniform rule respecting the allow- 
ance to be made for doors and windows. 

The surface of the walls of a room may be found by adding 
the lengths of the four sides and multiplying the sum by the height. 


7. How many square yards of plastering in the ceil- 
ing of a room 162 ft. long, 15 ft. wide, and 9 ft. high? 
How many square yards in walls and ceiling? 

8. How many square yards of plastering in the walls 
and ceiling of a room 16 ft. long, 143 ft. wide, and 9 

_ ft. high, with an allowance of 12 sq. yd. for doors and 
Findows? What will be the cost of plastering at 25 

cts. a square yard? 
ate 9. What will it cost to paint the walls and ceiling 
of a parlor 20} ft. long, 16 ft. wide, and 12 ft. high, 
at 124 cts. a square yard, allowing 15 square yards for 

doors and windows? 

10. What will be the cost of kalsomining a hall 50 ft. 
long, 424 ft. wide, and 14 ft. high, at 5 cts. a square 
yard, allowing 16 square yards for doors and windows? 

Norr.—Glazing and stone-cutting are measured by the square 
foot; flooring, roofing, tiling, and paving, by the square of 100 
feet. Paving is also estimated by the square yard and by the 
1000 bricks. 


III]. BOARD MEASURE. 


11, How many feet of lumber in a board 16 ft. long, 
9 in, wide, and 1 in. thick? 4 in. thick? 1} in. 
thick ? 


process: 16 sq. ft. xX $< 14=15 sq. ft., Ans. to last. 
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Nors.—Boards 1 inch or less in thickness are sold by the 
square foot, surface measure. Boards more than 1 inch in thick- 
ness, joists, sills, and all other square lumber, are measured by 
multiplying the number of square feet in one surface by the thickness in 
inches. 


12. How many feet of lumber in 16 joists, each 16 ft. 
by 12 in. by 2 in.? 

13. How many feet of lumber in 20 scantlings, each 
16 ft. by 4 in. by 2 in.? 

14. How many feet of lumber in an inch board 14 
ft. long and 8 in. wide at one end and 4 in. wide at 
the other? 

Note.—The average width of the board is 3 of the sum of 8 
inches and 4 inches, which is 6 inches, or 4 foot. In practice, 
this would be found by measuring the width of the board at its 
middle. 


15. How many feet of lumber in 5 boards, each 12 ft. 
long, 10 in. wide at one end and 2 in. wide at the 
other, and 14 in. thick? 
~~ 16. How many feet of lumber in 15 boards, each 12 
’ ft. long and 7 in. wide, and 21 boards, each 14 ft. 
long and 8 in. wide, each board being 1 in. thick? 

17, How many feet of timber in 12 joists, 2 in. by 8 
in., and 15 ft. long, and 20 scantling, 3 in. by 4 in., 
and 12 ft. long? 


Art. 131. 1. To find the number of feet of lumber 
in a board 1 inch or less in thickness: 


Rule.— Multiply the length in feet by the width in inches, 
and divide the product by 12. 


2. To find the number of feet in lumber more than 
1 inch in thickness: 


Rule.— Multiply the number of square feet in one surface 
by the thickness in inches. 
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LESSON XLVII. 
MEASUREMENT OF SOLIDS, 


ORAL PROBLEMS. 


1, How many cubic 


je 


a block of wood 4 mie 2g, 1 it Te 


SP 


ft. wide, and 1 ft. 

2. How many cubic feet in 
a block 4 ft. long, 2 ft. wide, 
and 1 ft. thick? 

38. How many cubic feet in 
a block 4 ft. long, 2 ft. wide, 
and 2 ft. thick? 

Sotution.—A block 4 ft. long, 1 
ft. wide, and 1 ft. thick contains 
4 cu. ft.; a block 4 ft. long, 2 ft. 
wide, and 1 ft. thick contains 2 
times 4 cu. ft., which is 8 cu. ft.; 
and a block 4 ft. long, 2 ft. wide, and 2 ft. thick contains 2 
times 8 cu. ft., which is 16 cu. ft. 


4, How many cubic feet in a block 4 ft. long, 3 ft. 
wide, and 2 ft. thick? 
: 5. How many cubic feet in a cubic block 3 ft. long, 
’ 8 ft. wide, and 3 ft. thick? 

6. How many cubic inches in a brick 8 in. long, 4 
in. wide, and 2 in. thick? 

7. How many cubic inches in a block of silver 6 in. 
long, 2 in. wide, and 14 in. thick? 

8. How many cubic feet in a box 5 ft. long, 4 ft. 
wide, and 3 ft. deep? 

9. How many cubic feet in a pile of wood 10 ft. long, 
4 ft. wide, and 5 ft. high? 

10. How many cubic feet in a brick wall 50 ft. long, 
4 ft. high, and 2 ft. thick? 

sd 
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WRITTEN PROBLEMS. 


11. How many cubic feet in a block of marble 15 ft. 
long, 12 ft. wide, and 7 ft. thick? 


PROCESS. 
A block 15 ft. by 1 ft. by 1 ft. contains 15 15. cu. ft. 
cu. ft.; a block 15 ft. by 12 ft. by-1 ft. con- 12 
tains 12 times 15 cu. ft., or 180 cu. ft; a block 180 eu. 
15 ft. by 12 ft. by 7 it. contains 7 times 180 7 
cu. ft., which is 1260 cu. ft. ——— 
1260 cu. ft. 


12. How many cubic feet in a rectangular rock 18 ft. 
long, 13 ft. wide, and 8 ft. high? 

13. How many cubic feet in a pile of wood 24 ft, 
long, 6 ft. wide, and 8 ft. high? 

14. How many cubic feet in a cellar 44 ft. long, 27 > 
ft. wide, and 5 ft. deep? How many cubic yards? 

15. How many cubic feet of water does a cistern hold 
which is 5 ft. square and 3 ft. 4 in. deep? 

16. How many cubic feet in a block of marble 10 ft. 
long, 20 in. wide, and 14 in. thick? 

17. How many cubic feet of air in a school-room 36 
ft. long, 25 ft. wide, and 12 ft. high? If there are 53 
pupils and 1 teacher in the room, how many cubic 
feet of air to each person? 

18. How many cubic yards of earth must be removed 
to excavate a cellar 36 ft. long, 283 ft. wide, and 5 ft. 
deep? What will be the cost at 334 cts. a cubic 
yard? 


Art. 182. To find the solid contents of a rectan- 
gular solid: 


Rule.— Multiply the length, width, and thickness together. 


Nore.—The length is first changed to cubic units, and the 
width and thickness are used as abstract numbers. 
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LESSON XLVIIi. 


APPLICATIONS OF SOLID MEASUREMENTS. 


I. Wood MEASURE. 


1, How many cords of wood in a pile containing 
1536 cu. ft.? 1920 cu. ft.? 1728 cu. ft.? 

2. How many cords of wood in a pile 20 ft. long, 4 
ft. wide, and 6 ft. high? 5 ft. high? 

Norr.—A pile of wood 8 ft. long, 4 ft. wide, and 4 ft. high 


contains 1 cord, and 1 foot in length of such a pile contains 16 
cu. ft., or 1 cord foot (little used). 


38. How many cords of wood in a pile 48 ft. long, 4 
ft. wide, and 54 ft. high? 6 ft. high? 

4, How many cords of four-foot wood in a pile 64 ft. 
rong and 54 ft. high? 74 ft. high? 

Notr.—Wood four feet in length, or less, is usually measured 
by multiplying the length of the pile by the height, and dividing the 
product by 32, 

- - ’ 6, How many cords of three-foot wood in a pile 28 
~~” ft. Jong and 6 ft. high? 24 ft. long and 7} ft. high? 
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6. How many cords of stove wood in a pile 32 ft. 
long and 6 ft. high? 44 ft. high? 

7. What will be the cost of a pile of four-foot wood 
28 ft. long and 6 ft. high, at $4.50 a cord? 


II. STONE AND MASONRY. 


8. How many perches of rough stone in a wall 40 rd. 
long, 2 ft. thick, and 4 ft. high? 

Note.—Stone is measured by the perch, which is a mass of 
stone 16} ft. long, 1} ft. wide, and 1 ft. thick, containing 24$ cu. ft. 
In some localities, the perch used as a unit of measure contains 
16 cu. ft. Masonry is more generally measured by the cubic yard. 


9. How many cubic yards of stone in a cellar wall 
114 ft. long, 1} ft. thick, and 9 ft. high? 


III. Brns AND TANKS. 


10. How many bushels of wheat will fill a bin 10 ft. 
long, 5 ft. wide, and 3 ft. deep? 


1L0°cu. tt. < oO <3 — 150 Reue tt. 
process: < 1728 cu. in. X 150 = 259200 cu. in. 
259200 cu. in. 2150.4 cu. in. = 120.53 + (bu.) 


Norr.—Since 1} times 1728 cu. in. = 2160 cu. in. (but little 
more than a bushel), the capacity of a bin in bushels is found 
in practice by multiplying the number of cubic feet in it by 4 and 
dividing the product by 5. 


11, How many bushels of wheat will fill a wagon box 
8 ft. long, 44 ft. wide, and 15 in. deep? 

12. How many gallons of water will fill a tank 5 ft. 
square and 3 ft. deep? 


5 ou. ft. X 5 * 3 = 75 cu. ft. 
PROCESS : 


1728 cu. in. X 75 = 129600 cu. in. 
129600 cu. in. + 231 cu. in. = 561.038 (gals.) 
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LESSON XLIX. 
MISCELLANEOUS PROBLEMS, 


ORAL PROBLEMS. 


1. How many square inches in a piece of paper 15 
inches long and 8 inches wide? 10 in. wide? 

2. How many square feet of cloth will cover a table 
6 ft. long and 34 ft. wide? How many square yards? 

3. How many dollar bills, each 7 in. long and 8 in. 
wide, will cover a pane of glass 30 in. long and 14 in. 
wide? 

4. How many breadths of carpeting 30 in. wide will 
cover a floor 20 ft. wide? 30 ft. wide? 

5. How many square rods in a triangular garden, 
the base of which is 10 rods, and the perpendicular side 
8 rods? 

6. How many cubic feet in a block of ice 3 ft. long, 
2 ft. wide, and 1 ft. 4 in. thick? 

7%. How many cubic inches in a box 10 in. long, 4 
in. wide, and 34 in. deep? 5 in. deep? 


WRITTEN PROBLEMS. 


8. What will a quarter section of land cost at $22.40 
per acre? At $334 per acre? 

9. How many acres in a township 6 miles square? 

10. What will a piece of land 40 rods long and 32 
rods wide cost at $75 an acre? 

11. How many hills of corn can be planted on 5 
acres, allowing 1 hill to every square yard? 

12. How many people can stand on a terrace 240 feet 
‘long and 120 feet wide, allowing 4 persons to each 
square yard? 

13. How many trees can be planted on 3 acres of 


ground, if a tree be planted on each square rod? 
W. EAs. . 


~ 
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14, What will it cost to pave a walk 60 feet long and 
15 feet wide, at $1.25 a square yard? 

15. What will it cost to gravel a street 129 rods long 
and 60 feet wide, at 75 cents a square yard? 

16. How many square yards in the walls and ceiling 
of a room 21 ft. long, 18 ft. wide, and 9 ft. high? 

17. How many square yards in a ceiling 404 ft. long 
and 36 ft. wide? 29 ft. long and 224 ft. wide? 

18. How many yards of carpeting a yard wide will 
carpet a room 18} ft. long and 15 ft. wide, if the 
strips run lengthwise, with no allowance for matching 
figures ? 

19. If 1000 shingles will cover 100 square feet, how 
many shingles will cover a roof, each of the two sides 
of which is 48 ft. long and 15 ft. wide? 

20. A garden contains 185 square rods, and is 15 rods 
long: how wide is it? 

21. How many cubic ft. in a bin 12 ft. long, 8 ft. 
wide, and 34 ft. deep? 

22. At $4.50 a cord, what will be the cost of a pile 
of four-foot wood 48 ft. long and 6 ft. high? 

23. What will it cost to dig a cellar 36 ft. long, 183 
ft. wide, and 6} ft. deep, at $2.50 a cubic yard? 

24. How many bushels of wheat will a bin hold that 
is 6 ft. long, 4} ft. wide, and 24 ft. deep? 

25. How many gallons of water will a tank hold that 
is 5 ft. long, 4 ft. wide, and 23 ft. deep? 


QUESTIONS FOR REVIEW. 


What is the rule for finding the area of a rectangle? Of a 
triangle? 

Give the rule for measuring lumber 1 inch or less in thick- 
ness; also when more than 1 inch in thickness. 

Give the rule for finding the contents of a rectangular solid. 

How is the capacity of a bin in bushels found? 

How is the capacity of a tank in gallons found? In barrels? 
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PERCENTAGE. 


LESSON L. 
ORAL EXERCISES. 


Art. 133. One hundredth of a number is one per 
cent of it; two hundredths, two per cent; three hun- 
dredths, three per cent, and so on. 


1. What per cent of a number is 5 hundredths of it? 
7 hundredths of it? 10 hundredths? 

2. What per cent of a number is 74,5 of it? 725 of 
ie eo OL ib) a Dilit ? 2409" Of at 7 

3. What per cent of a ciabert is .05 of it? .13 of it? 
85 of it? .06 of it? .064 of it? 

4, What per cent of a number is .123 of it? .3834 
of it? .034 of it? .004 of it? .003 of it? 

5. How many hundredths of a number is 6 per cent 
of it? 15 per cent of it? 54 per cent of it? 62 per 
cent of it? 

Notr.—The character %, called the per cent sign, is used for 
the words per cent. Thus, 5% denotes 5 per cent, and 3}% denotes 
3} per eent. 


6. How many hundredths of a number is 7% of it? 
64% of it? 124%? 4%? 63%? %%? 

7. How many hundredths of a number is 75% of it? 
90%? 100%? 125%? 150%? 


Arr. 184. Any per cent of a number may be ex- 
pressed as a common fraction or as a decimal. Thus: 


6 per cent, or 6%, Lage be lisa as 78>, or as .06 
4 (73 “ce 73 4%, it3 “ce tio 66 “cc 04 
5 “ “ “c 5%, “ce 6“ “cb “ rao ce 05 
12 “cc 73 6c 12%, a “ 6 “ qe 7 (7 ee AO. 
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WRITTEN EXERCISES. 


8. Express decimally 4% ; 3% ; 12% ; 15% ; 20%. 
9. Express decimally 11% ; 30% ; 25% ; 40%; 18%. 
10. Express decimally 70% ; 85% ; 125% ; 150%. 


PROCESS: 85% = .89; 125% =1.25; 150% = 1.50. 


11. Express decimally 45% ; 77% ; 80% ; 115% ; 175%. 
12. Express decimally 5% ; 7% ; 16% ; 24% ; 40%. 
18. Express decimally $% ; 3%; #%; 42%; 30%- 

14. Express decimally 124% ; 163% ; 624% ; 1775. 


SuaGEstion.—124% = .124, or .125; 624% =.624, or .6225 


15. Express decimally 4% ; 3%; 4%; 3%; ish. 
16. Express decimally 733,% ; 201%; 1124%; 13342. 


DEFINITIONS. 


Art. 185. A Percentage of a number is the result 
obtained by taking a given per cent of it. 
The term per cent is a contraction of the Latin per centum, 


which means by the hundred. Any per cent of a number is so 
many hundredths of it. 


The Rate Per Cent is the number of ae 
taken. 

Nore.—The term rate per cent denotes the fraction which is 
the number of hundredths, and the term rate denotes the nu- 


merator of the fraction. Thus, 735 is a rate per cent, and 5 the 
rate. 


Art. 186. The character % is the Per Cent Sign, 
and is read per cent. 


Art. 137. Percentage embraces all numerical opera- 
tions in which one hundred is the basis. 
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LESSON LI. 
TO FIND A GIVEN PER CENT OF ANY NUMBER. 


ORAL EXERCISES. 


1, How much is 5 per cent of 200? 


SoLution.—5% of 200 is zé5 of 200: 745 of 200 is 2, and 785 
of 200 is 5 times 2, which is 10: 5% of 200 is 10. 


2. What is 4 per cent of 300? Of 400? 500? 800? 
3. What is 5 per cent of 200? Of 500? 600? 900? 
4, What is 6 per cent of 150? Of 250? 450? 700? 
5. What is 10 per cent of $300? $500? $600? $50? 
6. What is 8 per cent of $50? $25? $40? $100? 

% What is 1% of 300? 2%? 4%? 6%? 8%? 
Sotution.—1% of 300 is 3, and 2% is twice 3, which is 6, etc. 


8. What is 1% of $500? 3%? 5%? 7%? 9%? 
9. What is 1% of $1200? 4%? 1%? 3%? 4%? 
10. What is 5% of 300 bu.? 10%? 3%? 4%? 
11. What is 6% of 1000? Of 2000? 5000? 2500? 


To TEacHERs,—Show that, instead of finding ;j5 or 1% of 
2500, and multiplying the result by 6, the pupil may multiply 
2500 by .06, using slate or board. Let the pupil solve the fol- 
lowin amples both orally (by finding 1%, etc.) and on the 
slat, fl multiplying by the rate per cent expressed decimally. 


12, What is 6% of $200? $250? $400? $450? 

13. What is 5% of 340 yr.? 460 yr.? 650 yr.? 
84 yr.? 

14. What is 4% of 55 lb.? 450 1b.? 550 1b.? 600 lb.? 

15. What is 10% of $3800? $360? $760? $870? 

16. What is 4 per cent of $150? 6% of $200? 8% 
of $500? 12% of $60? 10% of $800? 7% of $300? 

17. What is 3 per cent of 50 bu.? 4% of 200 bu.? 
8% of 500 lb.? 10% of $600? 4% of 64 ft.? 4% of 
90 yd.? 
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WRITTEN EXERCISES. 


18. What is 16% of 324? 54% of $724.50? 
19. What is 8% of $3250? 
20. 6 % of 245? 


PROCEsS. (1.8.) 


21. 9 % of 1200? 3 
22.15 % of 644? ee 
23.5 % of 1540? 24150 
24. 10 % of 1050 ft.? _362250_ 
25. 33 % of 560 lb.? $38.6400, Ans. 


26. 34% of 321 0z.? 
27. 121% of 960 men? 37. 10 % of 78.4 lb.? 


28. 3% of $450? 38. 35% of 160 days? 
29. 2% of $525? 39. 12% of 250 feet? 
30. 2% of 365 days? ~40. 183% of 480 yards? 
31. 35% of $9650? 41. 331% of $6.93? 

32. 6% of $.624? 42. 62% of $4.50? 

33. 8% of 6.45? 43. 2% of 240 pints? 
34. 3% of 40.5 ft.? 44. 100% of 48 rods? 


35. 64% of 96.6 miles? 45. 200% of $9.50? 
' 36. 24% of 120 acres? 46. 110% of $6.50? 


47. An army of 8450 men lost 22% of its men in 
battle: how many men did it lose? 

48. A man has an income of $2540, and his expenses 
are 623% of his income: how much are his expenses? 

49. A man having 285 acres of land gave 334% of it 
to his daughter: how many acres did she receive? 
How many acres had he left? 

50. A drover bought 245 sheep of A, and 60% as 
many sheep of B: how many sheep did he buy of B? 

51. A school enrolled 160 pupils; 55% of them were 
girls: how many girls were enrolled? 

52. A farmer raised in one season 650 bushels of 
grain, and 64% of it was corn: how many bushels of 
corn did he raise? 
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Art. 138. To find a given per cent of any number: 


Rule.— Multiply the number by the given rate per cent, 
expressed deeimally. 
Norrt.—When the rate is }, 4, 4, 4, etc., of 100, the per cent 


may be found by taking i, 4, 4, 4, etc, of the number. Thus, 
333% of $48 is } of $48; 123% of 320 is } of 320. 


LESSON LII. 


TO FIND WHAT PER CENT ONE NUMBER IS OF ANOTHER. 


ORAL EXERCISES. 


1, What per cent of 12 is 3? 


Sotution.—1 is 7; of 12, and 3 is 3, or + of 12; 4 is #3, or 
25%: 3 is 25% of 12. 


» What per cent of 10 is 1? 2? 3? 4? 5? 7? 
. What per cent of 20 is 1? 2? 3? 4? 5? 8? 
» What, per cent of 20 is 1? -5?:.6? .7? 10? 15? 
. What per cent of 40 is 4? 8? 10? 20? 30? 

. What per cent of 80 is 8? 4? 20? 40? 16? 

. What per cent of 90 is 9? 75 is 25? 200 is 25? 


To. TracnErs.—Show that the rate per cent in each of the 
above “es may also be found by dividing the number 


sto GP Co 2% 


whic the percentage by the other number. Thus, (1) 3,= 
3+12=.25=25%. Let the pupils solve the 6th and 7th ex- 
amples on the slate or board. 


WRITTEN EXERCISES. 


8. What per cent of $520 is $23.40? 


What per cent of: PROCESS. 
9. 320 is 32? $520)$23.40(.045 = 44%, 
10. 180 is 45? 20 80 Ans. 
11. 75 is 18.5? - 2600 


12. 640 is 48? 2600 


——————$— 
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What per cent of: 


13, 84 is 2.1? 23. $7.20 is $1.08? 

14. 10.8 is 1.2? 24. $324 is $356.40? 

15. 75 is 4.5? 25. $324 is $32.40? 

16, 142.6 is 7.13? 26. $3.20 is $3.36? 

17. 150 is 60? 27. $2.40 is $2.04? 

18. 95 is 14.25? 28. 123 cts. is 5 cts.? 
19. $650 is $32.50? 29. 123 cts. is 10 cts.? 
20. 38 lb. is 5.32 lb.? 30. 25 cts. is 64 cts.? 
21. 900 yd. is 112.5 yd.? 31. 55 ewt. is 4.4 cwt.? 
22. $128 is $5.76? 32. 7.5 lb. is .6 lb.? 


33. A drover bought 45 horses, and sold 18 of them: 
what per cent of the drove did he sell? 

34. A merchant bought 432 yards of silk, and sold 
72 yards: what per cent of the silk did he sell? 

35. A school enrolled 225 pupils in a term, and the 
average number in daily attendance was 198: what was 
the per cent of attendance? 

36. An army of 15450 men lost 1236 men in battle: 
what per cent of the army was lost? 


Art. 189. To find what per cent one number is of 
another : 


Rule.—Divide the number which is the percentage™by the 
other number, and the quotient, expressed in hundredths, will 
be the rate per cent. 

LESSON LIII. 
TO FIND A NUMBER WHEN A PER CENT OF IT IS GIVEN. 


ORAL EXERCISES. 


1. 60 is 20% of what number? 


Sotution.—If 60 is 20% of a number, 1% of it is 35 of 60, 
which is 3, and 100%, or the number, is 100 times 3, oe is 
300: 60 is 20% of 300. 
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. 50 is 25% of what number? 10%? 5%? 20%? 
75 is 15% of what number? 25%? 5%? 10%? 
» $36 is 3% of how many dollars? 6%? 9%? 

. $70 is 10% of how many dollars? 7%? 35%? 

. 240 acres are 12% of how many acres? 24%? 
250 miles are 50% of how many miles? 10%? 

8. 500 rods are 25% of how many rods? 125%? 

To Teacuers.—Show that the result obtained above by analysis 
may also be obtained by dividing the given number by the rate per 
cent expressed decimally. Thus, (1) 60+ 20x 100=60~ .20= 
800; (8) 500 rd. +125 & 100 = 500 rd.+1.25=400 rd. Let the 
pupils solve the 5th, 6th, 7th, and 8th examples on the slate or 
board. 


I> OP Oo 299 


WRITTEN EXERCISES. 


9. 3175 is 124% of what number? 
process: 3175 — .125 = 25400, Ans. 


10. 75 is 374% of what number? 

11. $23.10 is 5% of what sum of money? 

12. $61.60 is 110% of what sum of money? 

13. $8.16 is 121% of what sum of money? 

14. $180 is 834% of what sum of money? 

15. 7.13 is 23% of what number? 

16. 2.31 is 384% of what number? 

17. 4.2 bushels are 374% of how many bushels? 

18. 14.25 tons are 15% of how many tons? 

19. $36.50 is 121% of what sum of money? 

20. $2.91 is 3% of what sum of money? 

21. The number of girls enrolled in a school is 28, 
which is 40% of the whole number of pupils: how 
many pupils are enrolled? 


Art. 140. To find a number when a per cent of it 
is given: 

Rule.—Divide the number which is the percentage by the 
given rate per cent expressed decimally. 
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LESSON LIV. 


APPLICATIONS OF PERCENTAGE, 
ORAL PROBLEMS. 


1. A farmer raised 200 bushels of grain, and 20% of 
it was wheat: how many bushels of wheat did he raise? 

2. There are 300 pupils in a graded school, and 60% 
of them study arithmetic: how many pupils study 
arithmetic? 

3. A pupil wrote 40 words, and misspelled 10% of 
them: how many words did he misspell? 

4. Susan wrote 50 words, and misspelled 2 of them: 
what per cent did she misspell? What per cent did 
she spell correctly ? 

5. A school enrolls 60 pupils, and on a certain day 3 
of them were absent: what per cent of the pupils were 
absent? What per cent were present? 

6. A school enrolls 80 pupils, and on a certain day 
5% of them were absent: how many pupils were absent ? 

7% A man undertook a journey of 200 miles, and 
walked 8% of the distance the first day, 10% of it the 
second day, and 15% on the third day: how many 
miles did he walk on each of the first three days? 

8. A man, having to make a journey of 200 miles, 
traveled 40 miles each day: what per cent of the 
journey did he make each day? 

9. A man walked 16 miles, which was 8% of his 
journey: how many miles in his journey? 

10. A regiment contained 400 men, and 50 of them were 
killed in battle: what per cent of the men were killed? 

11. A man paid $80 for a horse, and sold it for 10% 
more than it cost him: for how much did he sell it? 


SoLution.—10% of $80 is $8, and $80 plus $8 is $88: he sold 
the horse for $88. 
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12. A man bought a horse for $80, and sold it for 
$88: what per cent did he gain? 

Sotution.—If he gave $80, and sold for $88, he gained $88 less 
$80, which is $8; $8 is 3%, or 7y of the cost, and ~, equals 3%, or 
10%: he gained 10 per cent. 


13. A man bought a buggy for $75, and sold it for 
$90: what per cent did he gain? 
14, A dealer paid $5 for a hat, and sold it at 20% 
profit: what was the selling price? . 
15. A dealer paid $5 for a hat, and sold it for $6: 
what per cent did he gain? 

16. A dealer sold a hat for $6, and gained $1: what 
per cent did he gain? 

17. For how much must silk that cost $1.20 a yard 
be sold to gain 25%? 

18. Silk that cost $1.20 a yard was sold for $1.50: 
what was the gain per cent? 

19. Silk was sold for $1.50 a yard, at a gain of 30 
cts. a yard: what was the per cent of gain? 

20. For how much must butter that cost 20 cents a 
pound be sold to gain 10%? 20%? 

21. A carriage that cost $150 was sold for $120: what 
was the per cent of loss? 

22. A merchant bought velvet at $4 a yard, and sold 
it at $5 a yard: what per cent did he gain? 

23. A merchant bought velvet at $5 a yard, and sold» 
it at $4: what was the per cent of loss? 

24. A merchant bought velvet at $4 a yard, and sold 
it at a gain of 20%: what was the selling price? 


WRITTEN PROBLEMS. 


25. A school enrolled 320 pupils in a term, and the 
average number in daily attendance was 824% of the 
number enrolled: what was the average daily attendance? 
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26. A farmer raised 2450 bushels of grain, and 42% 
of it was wheat, 24% oats, and the rest corn: how 
many bushels of each kind of grain did he raise? 

27. A ship is valued at $15800, and the cargo is 
, worth 15% less than the ship: what is the value of the 
cargo ? 

28. A farmer sold 420 pounds of wool, which was 15% 
of his clip: how much wool did he shear? 

29. A man invested $4050, which was 74% of his 
property : what was the value of his property ? 

30. A lady paid $31.50 for a chain, which was 45% of 
what she paid for a watch: what was the cost of the 
watch ? 

31. A man paid $225 a year for a house, which was 
15% of his income: what was his income? 

32. If 3740 pounds of ore contain 2618 pounds of iron, 
what per cent of the ore is iron? 

33. A man bought a lot for $500, and paid $425: what 
per cent of the cost did he then owe? 

34. An army consisting of 7500 men lost 875 men in 
battle and 625 men by sickness: what per cent of the 
men were left? 

35. The population of a city in 1870 was 40500, and 
in 1880 it was 52650: what was the per cent of increase 
in ten years? 

36. A man paid $8750 for a farm, and sold it at 40% 
profit: what was the selling price? 

37. A cargo of wheat which cost $24650 was sold at a 
loss of 12%: for how much was it sold? 

38. A drover paid $185 a head for horses, and sold 
them at 30% profit: what was the selling price? 

39. A house that cost $3840 was sold for $4128: what 
was the gain per cent? 

40. For how much must teas that cost $.90, $1.05, 
and $1.10 a pound be sold, respectively, to gain 20% ? 
To gain 10%? To gain 25 9 ? 
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41. An agent sold a farm for $3500, and received a 
commission of 5%: how much did he receive? 
Norr.—The teacher should explain the business terms used in 


these problems, and add such information as will be of practical 
value to the pupil. 


42. An attorney collected a debt of $3824.50, and 
charged 10% for his services: what was his commission ? 

43. An architect furnished plans and superintended 
the erection of a building for 24% of its cost, which was 
$25400: how much did he receive? 

44. A commission merchant sold 320 barrels of flour 
at $6.50 a barrel, and charged 44% commission: how 
much did he receive? 

45. A broker bought $12300 worth of cotton, and 
charged 4%: what was his commission ? 

46. A store worth $25600 is insured for ¢ of its value, 
at 4%: what is the premium? 


% of $25600 = $19200, amount insured. 
PROCESS: "| $19200 x .005 = $96, premium. 


47, A house worth $7500 is insured for 2 of its value, 
at 3%: what is the premium? 

48. A man’s property is listed at $10450, and the tax 
levy is 15 mills on the dollar: what is his tax? 


process: $10450 « .015 = $156.75, tax. 


49. A man pays a tax of 124 mills on property listed 
at $4960: what is his tax ? 

50. A merchant imported a lot of silk invoiced at 
$32600: what was the duty, at 373% ? 

51. A merchant deducted for cash 5% from a bill of 
goods amounting to $540: how much did he receive for 
the gocds? 

52. A man asked $12500 for a farm, but sold it for 
6% off for cash down: what did he receive for the farm ¢ 
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INTEREST. 


LESSON LV. 
ORAL EXERCISES. 


1. Mr. Jones borrowed $100 of a neighbor, and paid 
him $6 for the use of the money for one year: what per 
cent of the $100 did he pay for its use? 

2. If Mr. Jones had paid $7 for the use of $100 for 
one year, what per cent of the money would he have 
paid ? 

3. What per cent of $100 would he have paid if he 
had paid $5? $4? $8? $10? 

4. If Mr. Jones had paid 6% of the $100 for the 
use of it for one year, how much money would he have 
paid? 

5. How much would he have paid if he had paid 8% ? 
7%? 44%? 10%? 5%? 8%? 12%? 


Art. 141. The money paid for the use of money is 
called interest. The $6 paid by Mr. Jones for the use of 
$100 for one year was the interest of $100 at 6 per cent. 


Art. 142. The money for the use of which interest 
is paid is called the principal. The $100 borrowed by 
Mr. Jones was the principal, for the use of which he paid 
$6 interest. 


6. What is the interest of $100 for 1 year at 6%? 
‘At 7%? At 8%? At 54%? At 10%? 

7. What is the interest of $200 for 1 year at 6%? 
Of $300? $400? $500? $800? 


SoLution.—If the interest of $100 1 year at 6% is $6, the interest 
of $200 is twice $6, which is $12; the interest of $300 is 3 times $6, 
which is $18; and so on. 
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8. What is the interest of $100 for 2 years at 6%? 
For 3 years? 4 years? 5 years? 10 years? 


Sorvurion.—If the interest of $100 for 1 year at 6% is $6, the 
interest for 2 years is twice $6, which is $12. 


9. What is the interest of $50 for 2 years at 6%? 
For 3 years? 44 years? 6 years? 8 years? 10 years? 


SoLurion.—The interest of $50 for 1 year at 6% is z§y of $50, 
which is $3; and the interest for 2 years is twice $3, which is $6. 


10. What is the interest of $50 for 1 year at 5%? 
At 7%? At 8%? At 44%? At10%? 

11. What part of a year is 1 month? 2 months? 
3 months? 4 months? 5 months? 6 months? 8 
months? 9 months? 10 months? 


WRITTEN EXERCISES. 


12. What is the interest of $80 for 3 years at 6%? 
For 3 yr. 6 mo.? PRooied 
3 yr. 6 mo. = 8b yr. 
What is the interest of: a a ay" 
13. $150 for 2 yr. at 5%? 06 
14, $85 for 3 yr. at 6%? Sif 
15. $65 for 4 yr. at 8%? pia ae an rt 


16. $80 for 2 yr. at 7%? ees 

17. $85.45 for 2 yr. at 6% ? 14.40, Int. for 3 yr. 
18. $300.50 for 5 yr. at 10%?  _ 2.40, Int. for } yr. 
19. $420 for 6 mo. at 54% ? $26.80, Int. for 34 yr. 


20. $96 for 1 yr. 6 mo. at 4%? 

21. $164 for 2 yr. 3 mo. at 8%? At 6%? 
22. $120 for 3 yr. 4 mo. at 5%? At 10%? 
23. $84 for 1 yr. 10 mo. at 10%? At 6%? 
24, $800 for 1 yr. 4 mo. at 6%? At 8%? 
25. $124 for 2 yr. 7 mo. at 6%? At 12%? 
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26. $4.50 for 1 yr. 8 mo. at 8%? At 74%? 
27. $3.50 for 3 yr. 6 mo. at 4%? At 8%? 
28. $126 for 1 yr. 4 mo. at 6%? At 10%? 
29. $240 for 1 mo. at 12%? At 5%? At 8%? 


DEFINITIONS. 
Art. 143. Interest is money paid for the use of money. 
The Principal is the money for the use of which 
interest is paid. 
The Amount is the sum of principal and interest. 


The Rate of Interest is the number of hundredths 
of the principal paid for its use for one year. 
Notr.—Rate of interest means either the rate per cent of the 


principal or the rate simply. Thus, it may be said that the legal 
rate of interest is 6 per cent, or 6. 


LESSON LVI. 
THE SIX PER CENT METHOD. 


ORAL EXERCISES. 


1. What is the interest of $1 for 1 year at 6%? 
Hor2 yr? “Syn. f 4 yx? BD ye. tT aGiynt 
Suecesti0n.—The interest of $1 for 1 yr. at 6% is yy of $1, 


which is 6 cts.; the interest for 2 years is 2 times 6 cts., which 
is 12 cts.; and so on. 


2. What is the interest of $1 for 1 month at 6%? 
For 2 mo.? 4 mo.? 6mo.? 8 mo.? 10 mo.? 
SoLution.—The interest of $1 for 1 mo. at 6% is yy of 6 cts., or 4 


of 1 cent, which is 5 mills, and for 2 months the interest is twice 
5 mills, which is 10 mills; and so on. 


3. What is the interest of $1 for 3 months at 6%? 
For 5mo.? 7 mo.? 9mo.? 11 mo.? 
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4. What is the interest of $1 for 1 yr. 2 mo. at 6%? 
lyr.4mo.? 2yr.6mo.? 2yr. 8mo.? lyr. 10 mo.? 

5. What is the interest of $1 for 1 day at 6%? 
For 2 days? 38 days? 4 days? 6 days? 

SoLution.—The interest of $1 for 1 day at 6% is 35 of 5 mills, 


which is % mill, and the interest for 2 days is 2 mill; for 3 days, 
& mill; for 4 days, # mill; for 6 days, ¢ mill, or 1 mill. 


6. What is the interest of $1 for 12 days at 6%? 
18 days? 24 days? 7 days? 9 days? 


SuGceEstion.—The interest of $1 for 1 day is 4 mill, and for 6 
days 1 mill. 


7. What is the interest of $1 for 138 days at 6%? 
15 days? 21 days? 20 days? 14 days? 

8. What is the interest of $1 at 6% for 1 mo. 6 da.? 
2 mo. 12 da.? 4 mo. 15 da.? 2 mo. 20 da.? 

9. For 4 mo. 24 da.? 6 mo. 18 da.? 6 mo. 6 da.? 
4 mo. 13 da.? 2 mo. 21 da.?- 

10. For 1 yr. 2 mo. 12 da.? 2 yr. 2 mo. 24 da.? 
1 yr. 4 mo. 6 da.? 3 yr. 6 mo. 14 da.? 


WRITTEN EXERCISES. 


11. What is the interest of $1 at 6% for 2 yr. 3 mo. 
14 da.? 


PROCESS. OR: 
Int. of $1 for 2 yr. =6c. KX 2=—§$.12 Int, for 2 yr, =$2 
“.«&@ & & 3mo=5m.xX% 8= 015 Oe Ss an Voyy (0) 5) 
“6 6 1A da, =} m.X14= 0024 CeO dal = .0024 
© & © 9 yn mo, 14 da =$137b $.1374 


What is the interest of $1, at 6%, for: 
12, 1 yr. 9 mo. 6 da.? 16. 2 yr. 2 mo. 2 da.? 
13. 2 yr. 1 mo. 25 da.? Te Ayr mort da. 7 
14, 3 yr. 3 mo. 20 da.? 18, 7 mo. 7 da.? 


15. 1 yr. 1 mo. 24 da.? 19. 5 yr. 5 da.? 
W. E. A.—16 
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20. What decimal part of $1 is $.07? $.045? $.08? 
$1212 $2431? $082? $.0734? $.137}2 


ANSWER.—$.07 = .07 of $1; $.045=.045 of $1; and so on. 


21. In the above examples, from the 12th to the 19th 
inclusive, what decimal part of $1 is the interest? 

22. What is the interest of $425 for 2 yr. 3 mo. 12 da, 
at 6% ? 


PROCESS. 
$425 Since the interest of $1 
Int. of $1 for: 137 for 2 yr. 2 mo. 12 da. at 
Bae 6% is $.137, the interest of 
2 yr. = $.12 2975 $425 at 6% for the same 
3mo.= .015 1275 time is 425 times $.137, or 
12 da. = _ .002 425 ’ 187 times $425, which is 


$.137  $58.225, Int. 958-225. 


Notr.—The teacher should show that $.187425=$425.137, 
and why the latter method is preferable to the former in com- 
puting interest. 


23. What is the interest of $145.60 for 1 yr. 5 mo. 
24 da., at 6%? For 2 yr. 2 mo.9da.? 2 yr. 24 da.? 


What is the interest at 6% of: 


24, $64.20 for 1 yr.3 mo.? For 5 mo. 15 da.? 

25. $85.50 for 1 yr. 1 mo. 1 da.? For 4 yr. 10 da.? 
26. $184.80 for 9 mo. 27 da.? For 2 yr. 25 da.? 

27. $300.50 for 3 yr. 8 mo.? For 1 yr. 7 mo.? 

28. $205.25 for 1 yr. 4 mo. 15 da.? For 3 yr. 5 mo.? 
29. $500 for 1 yr 1 mo. 18 da.? For 4 mo. 15 da.? 
30. $75.60 for 3 yr. 5 mo. 12 da.? For 8 yr. 15 da.? 
31. $450 for 7 mo. 20 da.? For 2 yr. 2 mo. 2 da.? 
32. $60.45 for 1 yr. 7 mo.? For 8 yr. 3 mo. 3 da.? 
33. $87.60 for 9 mo. 15 da.? For 1 yr. 9 mo. 15 da.? 
34. $19.45 for 6 mo. 6 da.? For 2 yr. 6 mo. 14 da.? 
35. $10.60 for 5 mo. 5 da.? For 2 yr. 5 mo. 5 da.? 
36. $200 for 1 yr. 1 mo. 1 da.? For 7 mo. 15 da.? 
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37. What is the interest of $31.20 from Oct. 23, 1875, 
to Apr. 12, 1879, at 8%? 


PROCESS. 


1879 4 12 $31.20 
1875 10 23 2082 
3 yr. 5mo. 19 da. “520 
Int. of $1 at 6% for: 24960 
3 yr. = $.18 6240 
5 mo. = .025 3 )$6.49480, Int. at 6%. 
19 da. = .0034 216108, foley 
$.2081 $8.659738, “ “ 8%. 


What is the interest of: 
38. $540 from Feb. 5, 1879, to Mar. 15, 1882, at 7%? 
39. $47.60 from July 5, 1880, to Feb. 9, 1882, at 9%? 
40. $160.50 from Aug. 5, 1879, to Mar. 17, 1881, at 8% ? 
41. $12.50 from Nov. 15, 1880, to Apr. 3, 1882, at 5% ? 
42, $533.80 from Feb. 20 to Dec 5, at 5%? 
43. $54.60 frora Mar. 5 to Sep. 21, at 4%? 
44, $758.50 from Oct. 20, 1880, to May 12, 1882, at 
10%? 
45. $235.25 from May 12, 1881, to Apr. 1, 1882, at 6% ? 


What is the amount of: 

46. $240 from Feb. 15, 1878, to Apr. 27, 1881, at 8% ? 

47. $180 from May ‘14, 1880, to Apr. 8, 1882, at 7%? 

48. $137.50 from July 38, 1880, to Feb. 6, 1882, at 5% ? 

49. $153.80 from Oct. 25, 1880, to Jan. 1, 1882, at 6% ? 

50. $210.62 from Apr. 4 to Nov. 20, at 4%? 

§1. A man borrowed $460, July 28, 1866, and paid it 
May 16, 1869, with interest at 5%: what was the 
amount? 

52. A note of $248.75, dated June 8, 1878, was paid 
Nov. 14, 1875, with interest at 10%: what was the 
amount? 
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Art. 144. 1. To compute interest at 6 per cent: 


Rule.—Find the interest of $1 for the given time, and then 
multiply the given principal by the abstract decimal which 
corresponds to the interest of $1. 

Nors.—The interest of $1 may be found by taking six times as 


many cents as there are years, one half as many cents as there are 
months, and one sixth as many mills as there are days. 


2. To compute interest at any rate per cent: 

Rule.—Find the interest at 6 per cent, and then increase 
or diminish this interest by such a part of itself as will give 
the interest at the given rate. 


Norr.—The following table denotes the part of the interest to be 
added or subtracted to give the interest at the given per cent: 


7 % =6% +% of 6% 10% = of 6% x 10 
7h% =6% +4 of 6% 5 % =6% —t of 6% 
8 % = 6% + % of 6% 4 % = 6% —} of 6% 


9 % =6% +4 of 6% 44% = 6% —t of 6% 


LESSON LVII. 


BANE DISCOUNT. 


Art. 145. A Promissory N ote is a written agree- 


ment by one party to pay another a specified sum of 
money at a specified time. 


The sum of money specified in the note is called its Face. 

The person who signs a note is its Maker; the person to 
whom it is payable is the Payee; and the owner is the Holder. 
The person who writes his name on the back of a note as 
security for its payment, is an Indorser. 


Art. 146. The following is the common form of a 
time note: 
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peoiss Lofayette, Ind, Jan. 10, 1869 
Dhice months afla date O poms to pay te 
per Vrbeons ot otdet, Deaty fie vo ae, ee 


tntetebty aby 8 put cent, for value seco 
Bin Guth, 


The face of the above note is $65.50, Henry Smith is its 
maker, and John Wilson is the payee. If John Wilson wishes to 
transfer this note to David King, he should write on the back 
of it ‘Pay to order of David King,” and sign his name. John 
Wilson would then be the indorser and David King the holder. 


Art. 147. When a bank loans money, the borrower 
gives his note, payable at a specified time without in- 
terest. The interest on this note for the time, plus 
three days, is subtracted from its face, and the re- 
mainder, called the proceeds, is paid to the borrower. 

The interest thus deducted is called discount, and 
the three days added to the time are called days of grace. 


A note is payable at a bank at the time mentioned in it, and 
is due on the third day following. 


WRITTEN PROBLEMS. 


1. A bank discounted a note of $250, payable in 60 
days, at 8%: what were the proceeds? 


$250 PROCESS. 
0105, 60 days + 3 days = 68 days. 
og Int. of $1 at 6% for 63 da.—$.0105 
3)$2.6250, Dis. at 6%. $250.00 
8750 3.50 


$3.50, Dis. at 8%. $246.50, Proceeds. 
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What are the bank proceeds of a note of: 

2, $22.50, payable in 60 days, discounted at 6%? 

3. $720, payable in 30 days, discounted at 8%? 

4. $62.40, payable in 45 days, discounted at 10% ? 

5. $125, payable in 90 days, discounted at 74%? 

6. What are the proceeds of a note of $90.60, dated 
March 10, 1876, and payable June 5, 1876, discounted 
by a bank at 9%? 


PROCESS. 

In March, 21 days $90.60 
“ April, 30 “ O15 

“ May, 31 “ 45300 

Koonne, ia F 9060 
SERS 

6)90 days 6795 

Int. of $1 at 6%=$.015 $2.0385, Dis. at 9%. 


$90.60 — $2.0385 = $88,5615, Proceeds. 


Notr.—When the time of a note is short, it is the general cus- 
tom of bankers to compute interest for the actual number of days 
in the time, including grace, each day being considered as 345 of a 
year. This mode of finding the time of interest is called the 
Method by Days. 


7. What are the proceeds of a note of $240.60, dated 
July 2, and payable Sept. 30, discounted by a bank at 
6%? 

8. What are the proceeds of a note of $142, dated 
Aug. 15, and payable Nov. 4, discounted at 10%? 

9. A note of $360, dated Sept. 15, and payable Nov. 
15, was discounted by a bank at 8%: what were the 
proceeds ? 

10. A man sold a note of $150, due in 6 months, at 
a discount of 10% per annum without grace: how much 
did he receive for the note? 
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11. A bank discounted a note of $225, payable in 
60 days, without interest, at 8%: what were the pro- 
ceeds? 

12. A note for $650, payable Dec. 10th, without in- 
terest, was discounted Sep. 15th, at 7%: what were the 
proceeds ? 


Art. 148. Bank Discount is interest paid in advance. 
It is also called Bank Interest. 


The Proceeds of a note is the difference between its 
face and its interest. 


Art. 149. To compute bank discount: 


Rule.—1. Find the interest of the sum discounted for the 
number of days in the time plus three days. 

2. Subtract the discount from the swm discounted, and the 
difference will be the proceeds. 


Notrs.—1. When the time of a note is expressed in months, 
the interest is computed for the number of calendar months in 
days plus three days. See problem 6. 

2. The following method of computing interest at 6%, by 
days, is also used by business men: , 
Remove the decimal point in the sum of money three places to the left, 
and multiply the result by 4 of the number of ays; or multiply the result 

by the number of days, and divide by 6. 


LESSON LVIII. 


DRAFTS, BONDS, AND STOCKS, 


Art. 150. A Draft is an order by one person upon 
another to pay a specified sum to a third person named. 
It is also called a Bull of Exchange. 


The process of making payments at distant places by the 
remittance of drafts is called Exchange. 
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Art. 151. Bonds are interest-bearing notes issued by 
nations, states, cities, railroad companies, and other 
corporations, as a means of borrowing money. 

The market value of bonds is quoted at a certain per cent of 
their face, or par value. Bonds quoted at 109 are worth, in 
currency, 109% of their face. 

Capital invested in business is divided into equal parts, called 
Shares. The bonds issued by companies and the shares of their 
capital are both called Stocks. 


To Teacuers. —For fuller information respecting drafts, bonds, 
and stocks see “New Complete Arithmetic.” 


WRITTEN PROBLEMS. 


1. What will be the cost of a draft on New York for 
$640, when exchange is 3% premium? 


pln ae tice < .003 = $2.40, Cost of exchange. 
$640 + $2.40 = $642.40, Cost of draft. 

2. What is the cost of a draft on Cincinnati for $275, 
at $% discount? At 41% premium? 

3. What is the cost of a draft on Chicago for $450, 
at 4% discount? At 1% premium? 

4, What is the cost of a draft on Louisville for $225, 
exchange being at 4% premium? 

5. What is the cost of a draft on Philadelphia for 
$1575, exchange being 3% premium? 

6. What is the cost of a draft on St. Louis for $350, 
exchange being at +% premium? 

7. What is the cost of a draft on Boston for $2120 at 
2% discount? At 2% premium? 

8. What is the cost of a draft on New York for 
$265.50, at 3% discount? At 4% discount? 

9. What is the cost of a draft on Baltimore for $280.60, 
at 2% discount? At 4% discount? 
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10. A merchant in St. Louis wishes to remit $2450 to 
a creditor by draft on New York: what will be the 
cost of the draft, at 3% premium? 

11, A-merchant in New Orleans bought a draft on 
New York for $5600, at 2% discount: what was the 
cost of the draft? 

12. When United States bonds (6’s) are quoted at 
1124, what will be the cost of $1500 in bonds? 


process: $1500 « 1.125 = $1687.50, Ans. 


Notge.— When bonds or stocks are quoted at 1123, they are 
worth 112}% of their face, that is, are selling at 123% premium. 
When bonds or stocks are quoted at 90, they are worth 90% of 
their face, that is, are selling at 10% discount. 


13. What is the cost of three $1000 United States 
bonds, quoted at 1074? 

14. What will be the cost of 40 shares ($1000 each) 
of New York Central stock quoted at 1334? 

15. What will be the cost of 50 shares ($1000 each) 
of Central Pacific at 894? 

16. What will be the cost of 60 shares ($1000 each) 
of Union Pacific at 113}? 


LESSON LIX. 
REVIEW PROBLEMS. 


1, A grain dealer bought a car load of wheat for 
$498, and sold it at a loss of 8%: how much did he 
receive for the wheat? 

2. A lady sold her horse and phaeton for $324, and 
thereby lost 20%: what did they cost her? 

3. A merchant bought cloth at $2.52 a yard: for how 
much must he sell it to gain 16%? 20%? 

4, At what prices must muslins that cost 7 cts. 9 
cts., and 10 cts. a yard, be sold to gain 25%? 20%? 
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5. A farmer bought a cow for $42, and sold her for 
$58: what per cent profit did he make? 

6. If oranges sold at 45 cts. a dozen give a profit of 
25%, what would be the per cent of profit if sold at 
40 cts.? At 50 cts.? 

7. A commission-merchant charged $34.56 for selling 
1280 bushels of potatoes at 60 cts. a bushel: what per 
cent commission did he receive? 

8. If I ship a commission-merchant 440 barrels of 
apples, which he sells at $3.25 per barrel, at 5% com- 
mission, how much money should he remit to me? 

9. The annual premium on a life policy for $5800 is 
$174: what is the rate per cent? 

10. A man paid a premium of $177.66 for insuring a 
building at 3%: what was the amount of insurance? 

11. A city insures its public library building, worth 
$30,000, and the books, valued at $14,700, for 2 of their 
value, at 14%: what annual premium does it pay? 

12. What will be the cost of a draft on New York 
for $85, at 3% premium? 

13. A note for $741.50, dated Feb. 20, 1880, and bear- 
ing interest at 54%, was paid June 25, 1882: what was 
the amount? 

14. A note of $280.60, dated July 1, 1881, was paid 
May 10, 1882, with interest at 8%: what was the 
amount ? 

15. A note of $474, dated Aug. 15 and payable Nov. 
1, was discounted by a bank at 7%: what were the 
proceeds ? 


16. INDIANAPOLIs, INp., JAN. 21, 1880. 
Two years from date, for value received, I promise 
to pay James R. Wilson, or order, one hundred and 
twenty-five and ¥°, dollars, with interest at 10%. 
R. E. Crain. 


What was the amount of this note Dec. 21, 1882? 


ANSWERS TO WRITTEN PROBLEMS. 


N. B.—The answers to the examples in Part I are 
not given, and, in the succeeding parts, when a prob- 
lem has two or more answers, with few exceptions, only 


the last answer is given. 


22. 
23. 
24. 
25. 
26. 


27. 


28. 
29. 
30. 
31. 
32, 
33. 


34. 
35. 


36. 


Page 77. 


921566. 
270724. 
270527. 
307352. 
214353, 
307777. 
281979. 
2.429123, 
2726863. 
3178699. 
435530. 


57154930. 


553002. 


24757307. 
30787140. 


AGES ial Te 
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37. 
38. 
39. 
40. 
41, 


42. 


43. 
44, 
45. 
46. 
47, 


48, 


24. 
25. 


Page 78. 
$305188. 
$1144628. 
$7948026. 
$3020409. 
$526290. 
$1095967. 
$209200. 
4444844. 
395096. 
53293685. 
22057045. 


Page 79. 


157973346. 


Page 81. 
184 days. 
181 days. 


26. 
27. 
28. 
29, 
30. 
31. 


382. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 


See Note to Teachers, page 268. 


8996 pounds. 
15084 bushels. 
1949 voters. 
12326 youths. 
649 acres. 
295612 pounds. 


Page 82. 


1462 acres. 
1064. miles. 
1037 miles. 
$10585. 

$2500. 

192975 sq. mi. 
66465 sq. mi. 
19788376. 


11084613. - 
(251) © 
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Page 85. 
. way. 


Page 86. 


» 127. 

» 1125. 

» 109. 

. 2297. 

» 2909. 

. 404, 

. 7061. 

» 13314. 
» 9825. 

» 59019. 
» $1228. 
. $41076. 
. $40955. 
» $23321. 
. 8481. 


Page 92. 


» 3915. 
. 51066. 


Page 98. 


. 53664. 
» 72891. 
» 129888. 


SUBTRACTION. 
38. 420135. 30 
39. 39920612. 31 
40. 48998052. 32. 
Page 87. 
18. 354 pounds. | 11 
Page 88. 12 
19. 183 acres. 13 
20. $2080. (14 
21. 1992 bushels. 
22. 478 youths. | 15 
23. $485. 
24, $10339. 16 
25. 156 years. 17 
26. 59 years. 18 
27. 128 years. 19 
28. 6926 feet. 20 
29. 5542 feet. 21 
MULTIPLICATION. 
17. 1436400. 
18. 1024128. 26. 
20. 317814. 27. 
21. 195468. 29. 
22. 2664552. 30 
28. 3445200. 31 
24. 3128040. 32. 
25. 3136364. 33. 


cS 


. 22772 men. 
. 91895 sq. mi. 


11597412 


Page Q1. 


. 108 yards; 


42 yards. 


. $2566. 
. 599 men. 
. 6635 bushels; 


1185 bushels. 


. $945; $705; 


$240. 


. 425 bushels. 
» 24290 sq. mi. 
. 2598. 

. 3728. 

. 680134. 

. $1201. 


Page 94. 


5590173. 
5481522. 
27440670. 


» 13306938. 
. 29014182. 


165618574. 
142080798. 


13095430. 


. 1882950. 
. 5003716. 
» 17347225. 
» 40001688. 
» 92959677, 
. 2079774. 
» 47487540. 
» 24354675. 


13867680. 


. 23062642. 
» 80523415. 
. 284212341. 
. 216409884. 
- 89762000. 
. 175044000. 


Page 95. 


» 153712800. 
» 92338300. 
» 288502000. 
» 15323600. 
» 252504000. 
» 260100000. 
. 6256340000. 
» 338400000. 
» 58112000. 
.” 966280000. 
. 774400000. 


3074000. 


. 154200000. 
. $68875. — 
. $3651150. 
. $29264000. 
. $2811200. 


. 830325 days. 
» 91520 pounds. 


» $2295125. 


. 8208000 miles. 
. 70000 times. 

. 68600 pounds. 
. 268800 sheets. 
. 94240 pounds. 
- 40600 passen- 


. 604800 seconds 
. 16588800000 


. 3924000 feet. 
. 11700 pounds. 
. $163200. 


ANSWEEBS. 


Page 97. 


» 8000 rods. 

. 19125 miles. 

. 33075 tons. 

. 9720 miles. 

. 22080 yards. 

» $14180. 

. 1440 minutes; 


10080 minutes. 


Page 98. 


. 2451960 


pounds. 


38194400 feet. 


gers. 


miles 


Page 99. 


» $380375. 
. $1080. 


253 


. $4440, 
» $21120. 


60. $840. 


$1920. 


62. 36180 men. 


. 19500 miles. 

. 58800 stalks. 

. 364450 pounds. 
. 897700 pounds. 

. 268800 pounds. 

» 15552 cents, 
or $155.52. 

. 473040 pounds. 

. 149600 cents, 


or $1496.00. 


Page 102. 


» 860000. 


Page 108. 


» $85. 
. $80000. 
. $340; 


$3060. 
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Page 104, 


14, 310230. 
15. 202102. 
16. 20101. 
17. 14144. 
18. 2310. 

19. 9723. 

20. 81030. 
21. 66434. 


Page 105. 


23, 2007598. 
24. 5229188. 
25. 15189145. 
26, 230938. 
27. 5048098. 
28, 452518. 
29. 1145003. 
1. 86714. 


Page 106. 


212. 
113. 
213. 
312. 
dl. 
312. 
222. 
10. 321. 
11. 527. 
12. 6550288. 
13. 4725. 
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14 
15. 
16. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
382. 
33. 


35. 


36. 


37. 


38. 
39. 
40. 
41. 
42. 
43. 
44. 
46. 
47. 


DIVISION. 


34378055. 
4396885. 
433. 
13002. 
22008. 
2202. 
25002. 
702. 
4802. 
241. 

97. 

594. 
15196. 
6125. 
$58. 

881. 
$4096. 
271. 


247924, 


Page 107. 


50833. 
579280 6 0. 
4963949. 
119,833. 
2009829. 
7684935. 
507. 
441144, 
809. 
6007. 
28. 

456. 


48. 
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Page 108. 


. & 

. 40030. 
. 935. 

. 1192384. 


2790 
182799. 


; 234885, 
, 12. 

. 483078, 
. 9020. 

. 852990. 
. 1023924. 


“7400 


- 20. 
. &. 

. d76. 
» 985. 


Page 110. 


. 213 bushels. 
. 182 hours. 
. 175 days. 
. 93 boxes. 
. 243 barrels. 
. 5385 days. 
27. 
28. 


66 yards. 
4360 bushels. 


29. 
30. 
31. 
32. 


33. 
34. 


760 hogsheads| 35. 1512 weeks. 


2430 boxes. 
47 farms. 
49 days. 
2470 years. 
36 hours. 


36. 


ANSWERS. 


405 head. 


Page 111. 


37. 207 days. 


38. 


603 days. 


39. 640 barrels. 
40. 2700 reams. 
41. 4800 hours. 
42. 480 lots. 
43. 44 cars. 
44. 40 regiments. 


FACTORS, DIVISORS, AND MULTIPLES. 


40. 
41, 


5 
6 
7. 
8 
9 


15. 


16. 


17, 


25. 
9. 


Page 117. 


ak 
. 24. 


15. 


. 36. 
ete 
10. 
11, 
12. 
13. 
14, 


27. 
4, 

45, 
24. 
21. 
54. 
25. 
21. 


» 24, 
» 36. 


Page 119. 


. 60. 

. 168. 
» 480. 
» 108. 


13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


26. 
27. 
28. 
29. 
30. 
31, 
32, 
33, 


240. 
144, 
480. 
300. 
$250. 
$144. 
216. 
128. 
180. 
96. 
300. 
252. 
72. 
60. 
120. 


Page 122, 


406. 
42909. 
22962. 
156. 
84. 

36. 
82582. 
2400. 
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. $14. 

. $285. 

. 10 cows. 
. $1490; $2010. 
. $3125; $625. 
. 3700 bushels. 


al 
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oe 
Ko 


io 
> Col 
ion 

aa 
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Page 131. 


173. 


40. 


41. 22750 cents; 
3500 cents. 


42. 


43, 2700 pass’gers.| 


FRACTIONS. 


16. 


17. 
18, 


19. 


20. 


21. 


22. 
23. 
24. 
25. 
26, 
27. 
28. 
29, 


16. 
17, 
18. 


Page 123. 
$1128 


$432. 


6A. 
8.5. 
1531. 
6. 
32. % 
1042. 
2. 

11. 
20:25. 
20s. 
10. 
1232, 
Ql. 
9 


. 2844. 
. 1738. 
. 4B. 
, 2728. 


80-55. 
> 182. 


8. 
1. 
2 


44. 
45. 
46, 


47. 
48, 


Spo he a ote 


k malon 


ape ah 
f 


$18160. 
$1190. 

56450 cents, 
or $564.50 
$1150; $350. 
$55. 


“ 
bee 
Es 


Page 134. 


Ais Fieen 
23. 30) 30) ae: 


24.1% th ae 


: 


Ina 
io 


wl rol 
CG sie 
ka 


Ao oO 
4 


ola 
~ 


Page 137. 


ets 
Ae 

. 315. 
BBL dy. 
. 36232. 
. 116441. 


W. E. A.—17. 
} | 


I le a 


ANSWERS. 


. 35281. 
. 118023. 


Page 138. 


I NI oe oom 


Ste 


ol on oo 
ar ef” 


= pa > MI FI 


seo oF] 
ole 


a 


Sl Bl rol 
co Nin 


2 


, 365, 
ays 

. 498. 
pitts 
; tae 
1 18 

. ABB ily. 
. 663. 


Page 139. 


mn 
Pa 
a 


ol ool oo Si 


4 


lo Sp oe a 


eS SS 


topo lt oe SI 


oe 
She fs 


2 by] 
N 
; 2 


Co 
9] 


Page 141. 


. 428, 
. 444d, 
20. 
. 8704 
. 186. 
145. 

. 2110. 

. 1976. 


3998. 
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258 WHITE’S ELEMENTARY ARITHMETIC. 
Page 142. Page 145. 15. 25. 
14. 3. 8. 20. 16. 6}. 
15, }. 9, 564. 17. 114. 
16.3. 10. 504. 18. 152. 
Li. ge 11. 693. 19. 158. 
18. 6. 12. 1188. 20. 39;,. 
19, 4. 13. 260. 
20. o 14, 17614. Page 147. 
a es 15. 256}. 11. 3. 
22. 3. 16. 119. 12, Hy. 
23. 14. 17. 963. 13. ih. 
24. 1. 18. 24733. 14. 4. 
25. 1}. 19. 55343. 15. +5. 
26. 3. 21. 792. 16. 5%. 
27. .& 22. 1350. 17. A. 
28. 1. 23. 2292. 18. 5. 
29. 54. 24. 31361. 19. 435 
30. 1. 25. 5670. 20. 4%. 
$1. 26. 135334. $1.92. 
27. 60942. 22. 8h: 
Page 143. 28. 380422. 
11. 6}. 29. 45600. Page 148. 
12. 34. 8. 284. 
13. 82. Page 146. 9. 63. 
14. 153 6. 1. 10. 81 
15. OF, 178s 11. 70: 
16. 344 8 4. 12, 1138, 
17. 19. 9. ws, 13. 684, 
18. 74. 10. 548). 14. 873. 
19. 1334. L- 15. 60. 
20. 225. 12. 2. . i) 16.68 
21. 22662 13. 4. 17. 12 
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to 
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bo 
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ANSWERS. 259 
22. | 27. 129, 47. $21000. 
oy. | 28. 3f. 48, $3500. 
me: 29. 3. 49. 2016 bushels. 
o: 30. 14. 
Page 149. ae se Page 153. 
2 10% 50. $2533}; 
is, Page 152 $12663. 
3, 81, 25. 51. 743% acres. 
14. 32, 518, 52. 235 yards. 
1. B3. ys, HG, HE§. | OP SNS. 
2. 84. 12. 54. %; $32000. 
12 35. 152.5, 55. 435 60 miles. 
5, 56. =5;; 288 acres. 
22. ia Sy » 4; $14400. 
33: 88. 5536. Saige 
BB. 39. .7,. . 1814 pounds. 
ue 
aoe: 40. 465. . 3734 miles. 
. 2. 41. 1,5,. 
2. 42. 1650 feet. Page 164; 
4, 43. $3750. . $17600. 
H. 44, 160 rods. . 994 pounds; 
45. 80 rods. 33162 cents. 
4, 46. 36 barrels. . 13 bushels. 
DECIMAL FRACTIONS. 
Page 157. Page 158. 54, .005066 
. .000422 49. 45.52 55. 14.05014 
. 0712 50. 40.045 56. .001087 
» .000015 51. 200.000079 57. .0842 
. 00414 52. .000279 ~ 58. 75.00403 
. 0217 53. 5000.000066 
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WHITE'S 


Page 161. 


sae 
ole 


| 


sate 


. 183. 


ELEMENTARY ARITHMETIC. 


43 


44, 
45. 
46, 
47. 
48. 
49, 
50. 
51. 
52. 


53. 


54. 


55. 


56. 


57, 


(2G ~ED OVP OO 


8, 


O75 
0625 
.256 
0075 
.06 
015 
064 
56.25 
13.4 
30.75 
7.08 
625 
.1208 
4.0625 
15.1275 


Page 1683. 


. 28.2104 

. 182.097 

. $926.498, 

. 178.48 miles. 


5378 


. .208647 


Page 164. 
16.544 
032625 
.011992 
1992 
31.48 

174 

0092 


Page 165. 
.00045 


9. .02944 
10. .09588 
11. 2.5331 
12. .1728 
13. .4355 
14. .18468 
15. 161.5 
16. 1505.52 
17. 1.56 
18. 1.3332 
19. .000056 
20. .03625 
21. 123.178 
22. .021 


| 23. 3.1828 
| 24. 


00156 


Page 166. 
27. 40.85 


28. 30048. 


Page 167. 
9. 108. 
10. 1.4 
11. .056 


Page 168. 
12, .0263 + 
13. 5.6 
14. .69 
15. .0262 
17. 533.334 
18. 119.0476 + 
re. 75. 
20. 7000. 
21. 1150000. 


22. 
. 04367 
26. 


oe 


—_ 


OO MID Pw DW 


31380. 


002346 


Page 169. 


. 023 


0164 


13 
400° 


ANSWERS. 


.064 

. 16.075 

» 99.7125 
60.526 


NOS 


Page 170. 


8. 255.1632 
9. 70470. 
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10. .00102 

11. 03414 

12. .1748 

13. .0072 

14. 176000. 

15. 40.3 miles. 
16. 8.2 hours. 
17. 40.4 bushels. 
18. .05 


UNITED STATES MONEY. 


Page 178. 


» $17.825 

» $143.78 

» $403.575 

. $.493, or $.4975 


$98.744 
$9.90 
$327.75 
$1.373 


Page 174. 


. $2.50 
. $4,872 
. $498.25 
. $2.75 
e88L73 
. $120. 


$56. 


. $144.90 
. $8.433 
. $109.37} 


Page 175. 


7. $1200. 

8. $106.65 

. $.12 

» $37.50 

. $7.50 
$11.374 

. 60 bushels. 
. 210 lemons. 
. o2 days. 

. 1482 bushels. 
ion 

noo, 

AU): 

. 875, 


Page 176. 
. $1389.59 
. $9.995 ; $495. 
» $506. 
100. 


a I 


ou 

. $131.60 

. $600. 

» $20. 

. $277.20 

. 200 yards. 

. 400 bushels. 
. $1600. 


Page 177. 
» $1.75 
. 06 yards. 
. $6.75 
» $288, 
» $1950. 
» $191.25 
» $405. 
. 98 yards. 
» 40 sheep. 
» $935, 
» $284,206 
» S71, 
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25. 
26. 
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. 
Page 178. Page 179. Page 181. r 
$116.95 2. $188.645 7. $19.702 + 
$215. 3. $127.295 8, $97.631 + 
. $2.50 9. $31.291 + 
. $39.375 ee ee en ae 
. $39.15 4, $132.95 
. $15.625 5. $329. 
. $13.88 6. $179.25 
DENOMINATE NUMBERS. 
Page 187. 36. 58 pt.; | 26. 38 gal. 1 pt.; 
- 12 pk. 4qt. 1 pt.) 350 pt. 
. 768 pt. 
aa 7 87. 673 qt.; | 27. 52 gal. 2 qt.; 
417 nt 14bu.3 qt. 1 pt.| 496 gi. 
; 63 pt 38. $4.88 28. $1.70 
266 pt 39. $4.25. 29. $28.80 
O71 “a 40. 4bu.3 pk.3qt.| 30. 84 vials. 
280 qt. 41. $1. 
. i _ Page i90. Page 192. 
705 pt 15. 672 gi. | 16, 27828 in. 
16. 431 gi. 1%. 1849 Tt: 
17. 793 gi. 18. 6490 yd. 
Baro gam: 18. 185 pt. 19. 82084 in. 
19, 251 gi. 20. 5590°rd. 
5 bu. 1 pk 20. 77 pt. 21. 258820 in. 
5 bu. 1 pk. 3) 21. 4 gal. 3 qt.; | 22 11 mi. 
qt. 37 qt. 1 pt. | 28. 7 mi. 9 rd. 23 
5 pk. 5: qt. 22. 7 gal. 2 qt. 1 pt. ye; or, 
. 2 pk. 6 qt. 1 pt. 1 gi. 7 min. yar 2 
. 3 bu. 3 pk. 5 23. 16 qt. 2 gi. ya eo ne 
qt: 24, 1456 gi. 24, 13200 ft. 
. 544 qgt.; 25. 449 pt.; 25. 3247.2 in. 
5 bu. 1 pk. 4 qt. 17 gal. 1 pt. | 26. 3. mi. 


. 17280 cu. 
. 42336 cu. 
. 55296 cu. 


» 1632 cu. 
» 9 cu. ft. 
. 8240 cu. 
geo Cty, Vd. 

» 15 cu. yd. 

. 728793 cu. in. 
Hay Devers 

sol Cue ya. 15 


== eS 
PWN ODANA|ANP WNW HE 


Page 194. 


» 4000 sq. rd. 
. 82670 sq. ft. 
. 19638223 sq. 


yd. 


. 63868 sq. in. 
. 462916 sq. ft. 
» Oo A. 

» 4 sq. yd. 

. 64 sq. yd. 8 


sq. ft. 


. 12 gq. ft. 
» LA. 100 sq. rd. 


10 sq. yd. 7 sq. 
ft 


. 3360 A. 


Page 195. 
in. 
in. 
in. 
in. 

ft. 

ft. 
bts 


78624 cu. 
2295 cu. 
2601 cu. 


ft 


cu. ft. 1206 cu. 
in. 


Li 
12. 
13. 
14. 
15. 
16. 
17. 


18, 
19. 
20. 


21. 


ANSWERS. 


Page 197. 


54000 sec. 

& h. 

481200 sec. 
2680245 sec. 
Id. 6 hs 
6 yr. 
527040 min. 


Page 198. 


315569273 sec. 
31536000 sec. 
23421 d.; 
562104 h. 
2208 h. 

2208 h. 

2184 h. 

2160 h., or 
(L. yr.) 2184 h. 


41760 min. 
a eee min. 


23. 


' 24, 


3780000 times. 
13:d.4 1 wa6id: 


Page 199. 


. 160000 oz. 

. 7456 lb. 

. 9245 oz. 

. 17 T. 9 ewt. 20 


lb. 


. 2 ewt. 85. 1b. 
. 302608 oz. 
. $11.76; $8.82 


16. 


17. 


© 3 @ 


8. 
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Page 200. 


$90; $72. 
$507.875 


Page 201. 


. 6000 sheets. 
. 8252 sheets. 
. 800 quires ; 


15 reams. 


. 5184 crayons. 


Page 202. 


. 480 shirts. 
11, 
12. 


$176. 
$22.50 


Page 204. 


. 89 bu. 3 pk. 5 


qt. 


. 121 gal. 3 qt. 1 


pt. 


. 98 mi. 3805 rd. 


Daim Wil ava. 


eo wi OO. 10 


h. 41 min. 29 
sec. 


Page 205. 


. 3 sq. mi. 229 


A. 64 sq. rd. 


. 11 cwt. 61 Ib. 


10 02. 
18 rd. 3 yd. 1 
ft. 7 in. 
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Page 206. 


, 19 -ewt 25 lb: 


12 oz. 


. 17 gal. 3 qt. 1 


pt. 3 gi. 
ASwee2? a. 6 
Joy AYA sot iap 


. 2bu. 5 qt. 1 pt. 
. 9yr. Tmo. 22 d. 
. 4yr.1mo. 10d. 
. 56yr.2mo.3d. 
. 49 yr. 10 mo. 
. Tyr.9mo. 1d. 
. 283 yr. 8 mo. 


20 d. 


» 2yr.9mo. 12d. 
» March 15, 1767 


Page 207. 


. 251 bu. 5 qt. 
. 84w. 3d. 19h. 


902 mi. 200 rd. 
5 yd. 2 ft. 6 in. 


. 38 yr. 11 mo. 


20 d. 


. 98rd.3 yd. 2 ft. 
. 24 mi. 246 rd. 
. 87 bu. 3 pk 


Page 208. 


« O GCWites Zouk: 


154 oz. 


. 4rd. 3 yd. 1 ft. 


ost oo 


. 1584 steps. 
. 8520 times. 
Rea rsrinwe. Astras 


. 240. rd. 
. 2592000 times; 


. 19 ewt. 98 lb.) 63. 
. 45 lengths. 64. 
. 44 castings. | 65. 
. 4 baskets. | 66. 
. 52 bottles. | 67. 
68. 
Page 211. 
. 29216 yd. 71. 
. 29040 sq. yd. | 
. 45 cu. yd. 72, 
- 40320 min.; | 9g 
cai min. “4. 
. DO . 
. $11.40 | - 
. $85.25 77, 
. $11200. 
; $007.875 78. 
79. 
80. 
P eA ede 
ie i 81, 
5261 Sb: 
. 28 h. 53 min.| 
20 sec. 
. 1200 times. 
. 126720 times. | 82. 


83. 


84, 
85. 
86. 


34 yd. 


2678400 times. 


7305 h. 
320 lb. 
120 gross. 
412 reams. 
$22.50 
$36.60 


Page 2i3. 


$48.30 

$56.70 
$162.50 ; 
$37.50 
$14.093 + 
50912 steps. 
21 jugs. 

$10. 

5 lb. 11% oz. 
36 gal. 1 qt. 1 
pt. 14 gi. 
2450 gal. 

19 lb. 4 oz. 
61 yr. 7 mo. 2d. 
16 yr. 2 mo. 
18 d. 


Page 214. 


7T.2ewt.50 1b. 

5 T.12ewt.501b 
2 ewt. 54 Ib. 4 

OZ. 

2 reams 5 quir. 

43 ed. 80 cu. ft. 

2-T. 17 ewt. 10 

lb. ; $24.267 + 


Page 217. 
12. 


Sq.ft, 
14 A. 
224 A. 
50 A. 
320 A.; 
160 A. 
240 A. 


13. 
14, 
15. 
16. 


17. 


Page 218. 
63 yd. 


281 yd. 
, 478 yd. 
80 yd.; 
140 yd. 


A el 


Page 219. 
. 744 sq. yd. 
. 914 sq. yd. 
. $18.537+ 
$14.847 + 
10. $25.394 + 


© C&O ID 


Page 220. 


12. 512 ft. 
13, 2134 ft. 


. 36 yd.; 32 yd. 


MENSURATION. 


ANSWERS. 


14. 7 ft: 


1662 sq. yd., or} 15. 
166 sq. yd. 6| 16. 
17. 


12. 
13. 
14. 
15. 
16. 
We 
18. 


OPO ~w 


45 ft. 
301 ft. 
480 ft 


Page 222. 


1872 cu. ft. 
1152 cu. ft. 
220 cu. yd. 
834 cu. ft. 
19% cu. ft. 
200 cu. ft. 
$69.334, 


Page 223. 


133 cd. 
34 cd. 
Doed. 
15 cd. 
5+ ed. ; 
53 cd. 


Page 224. 


4} ed. 


» $23,625 


. 2134 perches. 
OT cu. yd. 


1S 
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36 bu. common 
measure, or 
36.16 + bu. ac- 
curate. 


Page 225. 


. $5333. 332, 


23040 A. 
$600. 


. 24200 hills. 
» 12800 persons. 
. 480. trees. 


Page 226, 


» $125. 
. $10642.50 
» 120 sq. yd. 
» 724 
. 808 yd. 
. 14400 


sq. yd. 


shin- 
gles, or 142 M. 


» 124 rd. 
OOOMCUL hte 

, $40.50 

. $406.25 

. 54 bu. common 


measure, or 
54.244 bu. ac- 
curate. 


| 25. 411% gal. 


266 


PERCENTAGE. 

Page 230. 50. 147 sheep. 34, 162%. 
19. $260. 51. 88 girls. 35. 88%. 
20. 14.7 52. 416 bu. 36. 8%. 
21. 108. 
22. 96.6 Page 231. Page 233. 
23. 77. 9. 10%. 10. 200 
24. 105 ft. 10. 25%. 11. $462. 
25. 184.8 lb. 11. 18%. 12. 856. 
26. 10.7 oz. 12. 74%. 13. $65.28 
27. 120 men. : 14. $216. 
28. $2,25 Page 232. 15. 31. 
29. $3.15 13. 23%. 16. 6.93 
30. 2.434 days. 14. 114%. 17. 11.2 bu. 
31. $28.95 15. 6%. 18. 95 T. 
82. $.0375 16. 5%. 19. $292. 
33. .516 17. 40%. 20. $97. 
34, 1.215 ft. 18. 15%. 21. 70 pupils. 
35. 6.118 mi. 19. 5%. 
36. 2.64 A. 20. 14%. Page 235. 
37. 7,84 lb. 21. 124%. 3 
38. 48d. 22. 419, 25. 264 pupils. 

39. 3.5- ft. 23. 15%. 

-40. 90 yd. 24. 110%. peereh 
41. $231 25. 10%. (1029 bu. wheat. 
42. $.30 26. 105%. 26.;588 bu. oats. 
43. .9 pt. 27. 85%. (833 bu. corn. 
44, 48 rd. 28. 40%. 27. $13430. 

45. $19. 29. 80%. 28. 2800 lb. 
46. $7.15 80. 25%. 29. $54000. 
47. 1859 men. 31. 8%. 30. $70. 
48. $1587.50 32. 8%. 31. $1500. 
49. 95 A.; 190 A.| 33. 40%. 82. 70%. 
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“™ 


15%. 
. 80%. 
. 80%. 
. $12250. 
. $21692. 
. $175.50 


12%. 


Page 239. 
. $15. 


$15.30 


. $20.80 
» $11.20 
. $10.254 
» $150.25 
. $11.55 


$5.76 


, $22.14 
. $40. 

. $9.24 

. $85.334 
. $38.44 


Page 240: 


. $561 
. $.98 
. $16.80 


$1.60 


Page 241. 


. $.106 
. $1291 


40. 


. (2) $19.1464 


. $4,815 ; 81.7655 
, S5.5714 ; 


. $9.1476; 
. $66.11; 
. $16.933 +; 


. $34, ; $11.25 
. $15.6492 ; 


. $17.25; $58.65 


ANSWERS. 


$1.12}; $1.314; 
$1.374 


Page 237. 


» $175. 
. $32.45 
» $635. 


INTEREST. 


. $1982 
. $.069 

. $1302 
. $.0654 
. $.0364 
. $.3008 


Page 242. 


(3) $18.0544 


$20.664 
$22.946 
$28.5475 


$42.076 + 


$13.797 


44, 
45. 
» $18.75 
. $62. 

» $12225. 
» $518. 

» $11750. 
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$93.60 
$41. 


. $5.742 +; 


$11.8179 + 


. $4.161; $9.417 
. $.6029 + ; 


$2,962 


» $.273 +; 


$1.545 + 


. $13,033 +; 


$7.50 


Page 2483. 


. $117.60 
. $6.8306 

. $20.758 

. $.864 + 

. $21.129 + 
euieo 

. $118.41 + 
. $12.507 + 
. $301.44 

. $203. 765 

. $148,442 + 
. $164.7198 
. $215.908 + 
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51. $524.40 Page 247. | 7%, $2106.75; 
52. $303,062 + | 11. $221.85 $2128.48 
12. $638.75 + 8. $264.836 + 

tngegniat 9. $279.197 

2. $22.263 + Page 248. 

8. $714.72 2. $274.311; Page 249. 

4. $61.568 $275.343+ | 10. $2468.375 

5. $122.578 + 8. $449.433; 11. $5565. 

7. $236.87 + $451.125 13. $3225. 

8. $138.686 + 4, $225.45 | 14. $53333.334 

9. 2354.88 5. $1586.8125 15. $44625. 

10. $142.50 6. $350.70 | 16. $67950. 
Page 249. Page 250. 11. $447. 

1, $458.16 5. 387; %- 12. $85.51 

2. $405. 6. 114% ; 388%. | 18. $837.225 + 

3. &3.024 7% 45%. 14, $299.867 + 

2.3084; $108.1) © Sead 15. $466.534 + 
$12 9. 3%. 16. $161.78 + 

110. $23688. 


To TrEacuErs.—There is great advantage in having many prob- 
lems in an elementary arithmetic without answers accessible tom 
pupils; and it is not necessary for the teacher to be in posses- 
sion of the answers, or, m their absence, to solve the problems. 
The following plan of testing the accuracy of the answers ob- 
tained by pupils, has been successfully used by many teachers: 

When problems, the answers to which are not given, are re- 
cited in class, the teacher calls on a pupil to give his answer, 
and all the members of the class, who have the same answer, 
indicate this by raising the hand, or otherwise. If all agree, the 
answer given may be accepted as correct, provided the problem 
has no ambiguity in statement or other special difficulty. If a 
majority of the pupils agree, and the other pupils do not agree 
with each other, the answer obtained by the majority may usually 
be accepted as correct. When the pupils do not agree as to the 
answer, an analysis of the problem or a statement of the steps 
of the solution will disclose the error made, and the true answer 
will then be obtained by the pupils. A little attention each day 
to the written solutions of one or more members of the class will 
secure honesty in reporting answers. 


Elementary English 


For BEGINNERS IN THE STUDY OF LANGUAGE AND COMPOSITION. 


LONG’S NEW LANGUAGE EXERCISES. Part |. . . 20 cents 
LONG'S NEW LANGUAGE EXERCISES. Part Il. . meeorcents 
LONG’S LESSONS IN ENGLISH (Grammar and Composition) 35 cents 


A popular and carefully graded series, based on actual schoolroom 
work. Part I. for first and second years. Part II. for third and fourth 
year grades. The ‘“‘Lessons in English” occupies the place of a primary 
Grammar and Composition, 


LYTE’S ELEMENTARY ENGLISH. ; : : See SDecents 
For primary and lower grammar grades. Divided into three parts, 

each representing a year’s work. x 

MAXWELL’S FIRST BOOK IN ENGLISH . ; ; . 40 cents 


Provides instruction for a three years’ course in Language and Com- 
position. Includes lessons,: practice, and instruction in the elementary 
principles of the English language. 


METCALF AND BRIGHT’S LANGUAGE LESSONS. Part!. 35 cents 
METCALF AND BRIGHT’S LANGUAGE LESSONS. Part Il. 55 cents 


A graded series of lessons intended to cover the course in language 
in primary and intermediate grades. A study of literary examples is 
a marked feature of the second book. 


SWINTON’S LANGUAGE PRIMER . ; ; : EZOEGents 
SWINTON’S LANGUAGE LESSONS . ; ‘ : = So Jcents 


The Primer, or Beginner’s Lessons in Speaking and Writing, is 
designed for use in primary grades. ‘(he Language Lessons furnishes 
material for elementary instruction in Grammar and Composition. 


* \ 

Language Tablets and Blanks 
NATIONALVANGUAGE TABLETS . . _. Per dozen, 90 cents 
PATTERSON’S COMPOSITION BOOKS 

No. 1. Flexible. 36 pages . : 5 . Per dozen, 96 cents 
No. 2. Boards. 60 pages . : s . Per dozen, $1.80 
Nos3, Cloth. 84 pages . ; : . Per dozen, 2.70 
No, 4. Extra. 108 pages . : : . Per dozen, 3 60 
WARD'S GRAMMAR BLANKS. 2 Nos. : . Per dozen, 90 cents 


Copies sent, prepaid, to any address on receipt of price. 


American Book Company 


New York . Cincinnati ° Chicago 
(82) 


Spelling Blanks 


Written spelling lessons are now almost universal in the best schools. 
Writing the spelling in blank books leads to neatness and accuracy of 
work, preserves a record of the progress of the pupil, and shows the 
words misspelled on which he should receive special drill and repetition. 

The following is a list of the best and cheapest Spelling Blanks and 
Tablets : 


AMERICAN SPELLING BLANKS—VERTICAL WRITING 


Vertical Angular Hand ; - - . Per dozen, 48 cents 
Vertical Round Hand . : , F : = 48 cents 


Double ruled, oblong pages, numbered lines, for two lessons with 
20 words each to the page, with alphabet in vertical script at head 
of each page and space for corrected words. 


DINSMORE’S WRITING SPELLERS 
Model Script Spelling Blank. 36 pages . Per dozen, 45 cents 


Two columns, double ruled, for two lessons of 20 words, with script 
letters at head of each page and space for corrected words. 


Graded Five-Cent Spelling Blank. 24 pages. Per dozen, 42 cents 


Two columns, double ruled, for two lessons of 20 words each to the 
page, with space for corrected words, etc. 


FRANKLIN WRITING SPELLER 


A Five-Cent Speller. 32 pages ‘ Per dozen, 42 cents 


Printed on fine manilla writing paper, ruled for two lessons of 20 
words each, with space for rewriting those misspelled. The book 
also includes rules for spelling and for capitalization, model script 
alphabet, and directions for use. 


HARPER’S SPELLING AND DICTATION BLANKS 
Nos. 1 and 2, each, 24 pages. : ‘ Per dozen, 48 cents 


No. 1, double ruled, is for spelling only; No. 2, single ruled, is for 
spelling and dictation exercises. 


Sample copies of the above Spelling Blanks and Tablets will be sent, 
prepaid, to any address on receipt of the price by the Publishers : 


American Book Company 


New York . Cincinnati ° Chicago 
(33) 


Overton’s Applied Physiology 


By FRANK OVERTON, A.M., M.D. 
Late House Surgeon in the City Hospital, New York City. 


OVERTON’S APPLIED PHYSIOLOGY—Primary . : . 30 cents 
OVERTON’S APPLIED PHYSIOLOGY—Intermediate . . 50 cents 
OVERTON’S APPLIED PHYSIOLOGY—Advanced : . 80 cents 


These books form a complete series for the study of 
physiology in all grades. The Primary Book follows a 
natural order of treatment and presents the elementary 
facts and principles of physiology in so simple a way 
as to bring them within the comprehension of children. 
The Intermediate Book is designed to be a complete 
elementary text-book in itself and an introduction to 
the advanced study of anatomy and physiology. The 
Advanced Physiology is designed to meet the require- 
ments of teachers and schools for a text-book of Physiology 
_ and Hygiene for Higher Grades, which should combine the 
latest results of study and research in biological, medical, 
and chemical science and the best pedagogical methods of 
science teaching. The book represents a new and radical 
departure from the old-time methods pursued in the 
teaching of physiology. 

The fundamental principle of the series is that the 
study of anatomy and physiology should be the study of 
the cell, from the most elementary structure in organic 
life, to its highest and most complex forms in the human 
body. The effects of alcohol and other stimulants and 
narcotics are treated very fully in each book of the series. 

Illustrations and outline diagrams are inserted wherevei 
needed to explain the text. 


Copies of Overton’s Physiologies will be sent, pr. aid, to any address on 
receipt of the price. 
American Book Company 


New York ° Cincinnati . Chicago 
(x50) 4 


Eclectic School Readings 


A carefully graded collection of fresh, interesting, 
and instructive books for school and home reading. They 
are admirably adapted in contents and gradation to fol- 
low and supplement the regular school readers. The 
books are well and copiously illustrated by the best 
artists and are handsomely bound in cloth. 


Historical Readers 


Arnold’s Stories of Ancient Peoples - - c «x t$0.50 
Baldwin’s Discovery of the Old Northwest = a : 60 
Baldwin’s Conquest of the Old Northwest : , : 60 © 
Clarke’s Story of Caesar . , : ‘ 2 : 2 45 
Eggleston’s Stories of Great Americans . , : -40 
Eggleston’s Stories of American Life and Addn : 50 
Guerber’s Story of the Thirteen Colonies , : : 65 
Guerber’s Story of the Great Republic . - : : -65 
Guerber’s Story of the English : : : ; : .65 
Guerber’s Story of the Chosen People . : ; - -60 
Guerber’s Story of the Greeks . e é : : = -60 
Guerber’s Story of the Romans : é : - 60 
Pitman’s Stories of Old France : 5 ; : : -60 
Shaw’s Discoverers and Explorers . si “ - so 


Classical Stories 


Clarke’s Story of Troy : : . : : : : -60 
Clarke’s Story of Ulysses . : : * . - : -60 
Clarke’s Story of Aeneas . : A é - ; ° 45 


Nature Study 


Abbott’s A Boy on a Farm . . : - 45 
Bartlett’s Animals at Home j - : - 4 45 
Bradish’s Stories of Country Life - : : -40 
Dana’s Plants and Their Children . t . ‘ ; .65 
Holder’s Stories of Animal Life : 5 : - a .60 
Kelly’s Short Stories of Our Shy Neighbors . : : 50 
Monteith’s Some Useful Animals. 5 : 2 ‘ Aah) 
Needham’s Outdoor Studies. : é 5 - . -40 
Pyle’s Stories of Humble Friends . : : ° 50 
Stokes’s Ten Common Trees . : ° 4 . -40 


AMERICAN BOOK COMPANY, Publishers 
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